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FOREWORD 
The evolution of human populations over time and space has 
been a central concern of many scholars in the Human Settlements 
and Services Area at IIASA during the past several years. From 
1975 through 1978 some of this interest was manifested in the 
work of the Migration and Settlement Task, which was formally 
concluded in November 1978. Since then, attention has turned 
to disseminating the Task's results, to concluding its compara- 
tive study, and to exploring possible future activities that 
might apply the mathematical methodology to other research topics. 
This paper is part of the Task's dissemination effort. It 
is a draft of a chapter that is to appear in a volume entitled 
Migration and Settlement: A Comparative Study. Other selected 
publications summarizing the work of the Migration and Settlement 
Task are listed at the back. 
Andrei Rogers 
Chairman 
Human Settlements 
and Services Area 

ABSTRACT 
This paper examines and summarizes the rich stock of regional 
mortality data collected for IIASA member nations by the Compara- 
tive Migration and Settlement Study. Regional mortality differ- 
entials are analyzed by comparing regional mortality rates and 
by constructing, for each country, an overall index of regional 
differentials. The principal conclusion reached is that there 
still are rather striking regional differentials in mortality 
among IIASA member nations. 
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REGIONAL MORTALITY DIFFERENTIALS I N  
IIASA NATIONS 
1. INTRODUCTION 
I n e q u a l i t y  w i t h  r e s p e c t  t o  d e a t h  i s  t h e  most s e v e r e  
form of i n j u s t i c e  t h a t  cou ld  r a g e  among human be ings .  
Roland P r e s s a t *  
Once a g a i n ,  m o r t a l i t y  i s  a l i v e  and do ing  w e l l  a s  a  r e s e a r c h  
t o p i c .  I n  t h e  beg inn ing  o f  what was l a t e r  t o  be known a s  demo- 
graphy,  m o r t a l i t y  i ndeed  was t h e  most popu l a r  s u b j e c t .  One may 
even  s t a t e  t h a t  demography was born  t hanks  t o  m o r t a l i t y .  An 
i n t e r e s t i n g  f e a t u r e  o f  t h e s e  e a r l y  works on m o r t a l i t y  i s  t h e i r  
f o c u s  on r e g i o n a l  d i f f e r e n t i a l s .  
For  i n s t a n c e ,  i n  h i s  "Na tu r a l  and P o l i t i c a l  Obse rva t i ons . . .  
Made Upon t h e  B i l l s  o f  M o r t a l i t y "  ( 1662 ) ,  Graunt ,  cons ide r ed  by 
many a s  t h e  founder  o f  demography, compared t h e  s i t u a t i o n  p re -  
v a i l i n g  i n  London w i t h  t h e  c o n d i t i o n s  obse rved  i n  a  r u r a l  p a r i s h  
supposed t o  be r e p r e s e n t a t i v e  o f  t h e  c o u n t r y s i d e .  The f i r s t  l i f e  
t a b l e ,  proposed i n  1693 by t h e  as t ronomer  Edmund Ha l l ey ,  was 
* P r e s s a t  (1971:43 - o u r  t r a n s l a t i o n ) .  
-1- 
based on t h e  m o r t a l i t y  regime observed i n  a  c i t y :  Wroclaw. I n  
t h e  18th  cen tu ry ,  one of  t h e  most i n f l u e n t i a l  s t u d e n t s  of  popu- 
l a t i o n  was Thomas S h o r t ,  who, w i t h  h i s  "New Observa t ions  on t h e  
C i t y ,  Town and Country B i l l s  of  M o r t a l i t y "  (London,1750) a l s o  
was p a r t i c u l a r l y  i n t e r e s t e d  i n  r e g i o n a l  d i f f e r e n t i a l s  i n  mortal-  
i t y .  One cen tu ry  l a t e r ,  t h e r e  was s t i l l  much more i n t e r e s t  i n  
m o r t a l i t y  t han  i n  f e r t i l i t y  o r  migra t ion .  I n  1839, t h e  f i r s t  
annual  r e p o r t  of t h e  R e g i s t r a r  General  of  England and Wales, 
p repared  by one o f  t h e  l e a d i n g  popu la t ion  s t u d e n t s  o f  t h e  t i m e ,  
William F a r r ,  devoted on ly  one page t o  marr iage and b i r t h s ,  and 
about s i x t y  pages t o  m o r t a l i t y .  I t  was n o t  u n t i l  t h e  l a s t  q u a r t e r  
o f  t h e  19th  cen tu ry  t h a t  f e r t i l i t y  and-to a much lesser exten t -  
migra t ion ,  s t a r t e d  t o  r e c e i v e  more than  i n c i d e n t a l  and spo rad ic  
i n t e r e s t .  F i n a l l y ,  a f t e r  World War I ,  wi th  m o r t a l i t y  being 
i n c r e a s i n g l y  "under c o n t r o l "  a t  l e a s t  i n  t h e  most i n d u s t r i a l i z e d  
c o u n t r i e s ,  f e r t i l i t y  became t h e  dominant t o p i c  i n  demographic 
a n a l y s i s .  
However, i n  t h e  l a s t  decade o r  s o ,  m o r t a l i t y  i s  aga in  becoming 
popula r  among popu la t ion  s t u d e n t s .  This  i s  of  cou r se  a consequence 
o f  t h e  r a p i d  ag ing  of  t h e  popu la t ion  due t o  t h e  cons ide rab le  drop 
i n  f e r t i l i t y .  I n  t h e  same way as i n t e r e s t  i n  m o r t a l i t y  dec l ined  
once m o r t a l i t y  l e v e l s  were low, t h e  decrease  i n  f e r t i l i t y  l e v e l s  
seems t o  have induced a  r e l a t i v e  d e c l i n e  i n  i n t e r e s t  f o r  f e r t i l i t y  
s t u d i e s .  
The cor responding  r e v i v a l  of  i n t e r e s t  i n  m o r t a l i t y  i s  probably 
1 
a l s o  due t o  some impor tan t  changes i n  t h e  f i e l d  of m o r t a l i t y  i t s e l f .  
Indeed, even i f  it has  been accep ted  f o r  some t ime t h a t  t h e  l i f e  
span o f  human be ings  could n o t  be extended s i g n i f i c a n t l y ,  it was 
taken  f o r  g ran t ed  t h a t  t h e  average d u r a t i o n  of  l i f e  cou ld  s t i l l  
be i n c r e a s e d  s i g n i f i c a n t l y .  I n  r e c e n t  y e a r s ,  however, it has  been 
observed t h a t  i n  many of  t h e  most i n d u s t r i a l i z e d  c o u n t r i e s  of  t h e  
world,  o r  a t  l e a s t  i n  some impor tan t  r eg ions  w i t h i n  t h e s e  c o u n t r i e s ,  
t h e r e  w a s  a  t o t a l  s t o p ,  sometimes even a  r e v e r s a l ,  i n  t h e  s e c u l a r  
t r e n d  towards i n c r e a s i n g  l i f e  expec tanc ies .  For t h e  t ime be ing ,  
t h e  worsening o f  m o r t a l i t y  c o n d i t i o n s  i s  concen t r a t ed  i n  some 
age groups (young a d u l t s  of  bo th  s exes ,  males 45 and o v e r ,  and- 
i n  some c o u n t r i e s - i n f a n t s ) .  I t  should be noted t h a t  t h i s  d e t e r -  
i o r a t i o n  of  m o r t a l i t y  c o n d i t i o n s  seems n o t  t o  be  l i m i t e d  t o  t h e  
most i n d u s t r i a l i z e d  c o u n t r i e s .  One of t h e  p o s s i b l e  exp lana t ions  
f o r  t h e  r e c e n t  slowing down of popu la t ion  growth i n  some developing 
c o u n t r i e s  could be found i n  t h e  f a c t  t h a t  m o r t a l i t y  i nc reased  
because of m a l n u t r i t i o n  and s t a r v a t i o n .  
This  r e v i v a l  of i n t e r e s t  i n  m o r t a l i t y  is  probably a l s o  due 
t o  t h e  f a c t  t h a t  d e s p i t e  t h e  o v e r a l l  h igh l e v e l  of  l i f e  expectancy,  
t h e r e  a r e  s t i l l  impor t an t  d i f f e r e n c e s  i n  t h e  m o r t a l i t y  l e v e l  
accord ing  t o  p l ace  of r e s idence .  Regional  m o r t a l i t y  d i f f e r e n t i a l s  
have always e x i s t e d .  However, whi le  some d i f f e r e n c e s  i n  l i f e  
expectancy may f o r  some p a r t  be a t t r i b u t e d  t o  "exogenous" f a c t o r s  
( f o r  i n s t a n c e ,  c l i m a t i c  and b i o l o g i c a l ) ,  t h e  r e g i o n a l  d i f f e r e n -  
t i a l s  a r e  most probably r e l a t e d  t o  socioeconomic f a c t o r s .  
The e x i s t e n c e  and p e r s i s t e n c e  of t h i s  k ind  of socioeconomic-based 
d i f f e r e n t i a l s  imply t h a t  some groups s t i l l  have less a c c e s s  t o  
a l l  t h e  b e n e f i t s  of  economic, s o c i a l ,  and medical  p rog res s ,  or  
t h a t  some a r e  more exposed than  o t h e r s  t o  m o r t a l i t y  r i s k s  t h a t  
a r e  r e l a t e d  t o  socioeconomic f a c t o r s .  
Such a  s i t u a t i o n  shows t h a t ,  i f  n o t  much can  be done t o  
l eng then  t h e  l i f e  span,  which seems t o  be b i o l o g i c a l l y  determined,  
t h e r e  i s  s t i l l  room f o r  ex tending  t h e  average d u r a t i o n  of  l i f e ,  
by g i v i n g  t o  a l l  human be ings  t h e  same acces s  t o  t h e  h i g h e s t  
e x i s t i n g  s t a n d a r d  of l i f e  expectancy.  L i f e  expectancy may be 
cons idered  a s  an i n d i c a t o r  n o t  on ly  of a  p o p u l a t i o n ' s  average 
l e v e l  of wel l -being,  b u t  a l s o  of t h e  degree  of s o c i a l  j u s t i c e  
achieved i n  t h i s  popu la t ion .  A f t e r  a l l ,  t h e  most t a n g i b l e  s i g n  
of  p r o g r e s s  i n  our  human s o c i e t y  has  been t h e  i n c r e a s e  i n  t h e  
number of y e a r s  each i n d i v i d u a l  i s  given  t o  l i v e  on t h i s  e a r t h .  
One should t h u s  ask t h e  q u e s t i o n :  who i s  b e n e f i t i n g  from t h i s  
i n c r e a s e  i n  t h e  average l i f e  expectancy? Moreover, one should 
a l s o  n o t  n e g l e c t  t h e  f a c t  t h a t  among a l l  demographic phenomena, 
m o r t a l i t y  i s  (w i th  immigrat ion)  t h e  most l i a b l e  t o  i n t e r v e n t i o n  
and c o n t r o l  through p o l i c y  measures. 
From the still considerable differences in mortality 
according to place of residence, one may conclude that policy 
makers have here a major field of intervention. Let us consider 
two facts. On the one hand, we observe that, even within highly 
advanced countries like France and Switzerland, expectation of 
life for males at birth may differ by as much as five years 
(between French "d6partements" or Swiss "cantons") . This mortal- 
ity differential increases to eleven years (for males as well 
as females) if we consider the nearly 2 6 0  administrative regions 
constituting a group of 18 European countries.* On the other 
hand, under mortality conditions prevailing today in most of 
Europe, the total elimination of death caused by malignant 
tumours would increase life expectancy by only three years 
(Preston et al. 1 9 7 2 ) .  With these two facts in mind, it seems 
clear that policy measures that would'aim at giving to all 
regions the mortality regime "enjoyed" by the most advanced 
one, could prove to be highly rewarding. 
Demography, much more than any other discipline among the 
social sciences, is highly dependent on statistical data and on 
the tools for analyzing them. Thanks to IIASA1s international 
comparative study on migration and settlement, a rich stock of 
regional data has been constituted and new concepts and measures 
developed. A considerable impetus has thus been given to the 
demographic analysis of regional differentials. The purpose 
of this chapter is to try to summarize the first results obtained 
in the field of mortality differentials. 
This summarizing will be done in two ways: first, by 
comparing the various regional mortality patterns (section 3 ) ,  
and second, by measuring for each country, the overall level 
of regional mortality differentials (section 4 ) .  In both cases, 
attention will be devoted to interregional comparison rather 
*Comprising the 1 0  Common Market countries, the 4  Scandinavian 
countries, the Iberian peninsula, Austria, and Switzerland. 
See Van Poppel ( 1980). . 
than to international comparison. This is justified, not only 
by the fact that in the various country case studies, emphasis 
was put on the interregional redistribution of the population, 
but also by the important problem of comparability of mortality 
data between countries. Precisely because of this kind of 
problem it seems appropriate to start (section 2) with a critical 
analysis of the mortality data used in the various countries 
that constitute the sample of this comparative study. 
2. CRITICAL ANALYSIS OF THE DATA 
In order to be able to correctly interpret the outputs of 
our analysis of regional mortality differentials in the various 
countries of our "sample", we need to know as precisely as pos- 
sible the quality of the inputs. 
One of the main merits of IIASA's comparative study has 
been to use the same methodology for all National Member Organi- 
zation (NMO) country case studies. This eliminates one obstacle 
of comparability, but there still remains the problem of data 
comparability. We will see that, in this respect, it would be 
highly perilous to infer some international pattern from the 
results obtained, except for a few broad generalizations. Even 
in a field like mortality, where there is a long tradition of 
data collection, there is still a lack of international standard- 
ization of definitions, collecting procedures, tabulation cate- 
gories, etc. (May'this observation be seen as a plea for a 
closer international cooperation among data collecting agencies,) 
Moreover, it should be remembered that the author of each country 
case study in the comparative analysis was solely responsible 
for the choice of the period of analysis, th.e regional disag- 
gregation, the procedure of estimating missing data, etc. This 
obivously introduces a second type of comparability problem, 
besides the "institutional" one already mentioned. 
Because of these problems of international comparability, 
which will be made explicit below, we will the main aspects 
on the interregional mortality differentials within a country, 
g i v i n g  o n l y  a  ma rg ina l  a t t e n t i o n  t o  m o r t a l i t y  d i f f e r e n t i a l s  
a c r o s s  c o u n t r i e s .  A s  w e  w i l l  see, however, even when comparing 
r e g i o n a l  m o r t a l i t y  c o n d i t i o n s  w i t h i n  t h e  same c o u n t r y ,  t h e r e  
a r e  some problems.  Indeed,  t h e  impact  o f  t h e  n a t i o n a l  charac -  
t e r i s t i c s  ( i n  t e r m s  o f  d e f i n i t i o n s ,  c o l l e c t i n g  p rocedu re ,  e tc . )  
i s  n o t  t h e  same f o r  a l l  r e g i o n s .  I n  some c a s e s ,  t h e r e  a r e  a l s o  
d a t a  problems t h a t  are s p e c i f i c  t o  some p a r t i c u l a r  r e g i o n s .  
I n  o r d e r  t o  summarize t h e  most impor t an t  m o r t a l i t y  d a t a  
problems encounte red  i n  t h i s  comparat ive  s t u d y ,  w e  w i l l  succes -  
s i v e l y  d i s c u s s  t h e  t i m e  dimension,  t h e  s p a t i a l  d imension,  and 
t h e  p o p u l a t i o n  coverage  o f  t h e s e  d a t a .  
2.1 The T i m e  Dimension 
A m u l t i r e g i o n a l  demographic a n a l y s i s  r e q u i r e s  r e g i o n a l  d a t a  
on  f e r t i l i t y ,  m i g r a t i o n ,  and m o r t a l i t y  p r e f e r a b l y  f o r  t h e  same 
p e r i o d .  Because d a t a  on m i g r a t i o n  u s u a l l y  a r e  a v a i l a b l e  on ly  
f o r  some s p e c i f i c  p e r i o d s  ( a  census  p e r i o d ,  f o r  i n s t a n c e ) ,  t h e  
a n a l y s i s  o f  m o r t a l i t y  had t o  be done f o r . t h e  same p e r i o d  o r  f o r  
a  p a r t i c u l a r  y e a r  of  t h i s  p e r i o d .  The problem h e r e  i s  t h a t  t h i s  
p e r i o d  i s  r a r e l y  t h e  same f o r  t h e  v a r i o u s  c o u n t r i e s .  (For  
example, c ensuse s  w e r e  h e l d  a t  d i f f e r e n t  t i m e s ,  o r  i f  t h e y  were 
h e l d  a t  t h e  same t i m e ,  t h e  m i g r a t i o n  q u e s t i o n  d i d  n o t  r e f e r  t o  
t h e  same y e a r  o f  p r e v i o u s  r e s i d e n c e . )  When d a t a  f o r  s e v e r a l  
p e r i o d s  w e r e  a v a i l a b l e  ( a s  i n  t h e  c a s e  o f  c o u n t r i e s  where migra- 
t i o n  d a t a  w e r e  o b t a i n e d  from a  p o p u l a t i o n  r e g i s t e r  w i t h  y e a r l y  
t a b u l a t i o n ) ,  t h e  c h o i c e  o f  t h e  p e r i o d  was l e f t  t o  t h e  a u t h o r  o f  
each  s p e c i f i c  coun t ry  case s t u d y ,  and u s u a l l y  t h e  most r e c e n t  
y e a r  was chosen.  
The r e s u l t  o f  t h i s  h a s  been a  wide d i s p e r s i o n  as f a r  a s  
t h e  p e r i o d  o f  a n a l y s i s  i s  concerned.  I n  s i x  c a s e s ,  m o r t a l i t y  
d a t a  go ing  back t o  1971 o r  b e f o r e  w e r e  used:  t h e  f i r s t  Canadian 
s t u d y  (1966-1971), A u s t r i a  (1967-1973),  Great B r i t a i n  ( 1 9 7 0 ) ,  
Japan  (1970, e x c e p t  i n  t h e  case o f  one r e g i o n ,  f o r  which t h e  
d a t a  o f  one  o f  t h e  p r e f e c t u r e s  r e f e r  t o  1 9 7 3 ) ,  I t a l y  (1971) 
and t h e  Uni ted  S t a t e s  ( f o r  which d a t a  f o r  t h r e e  d i f f e r e n t  y e a r s  
have been used: 1958, 1968, 1970).  There a r e  1 2  country case  
s t u d i e s  f o r  which m o r t a l i t y  d a t a  r e f e r  t o  1974 o r  l a t e r ;  f o r  
t h e  Federa l  Republic of Germany, Finland,  Hungary, t h e  Nether- 
l ands ,  t h e  Sov ie t  Union, and Sweden 1974 d a t a  w e r e  used,  whi le  
f o r  Bulgar ia ,  Czechoslovakia, France,  and t h e  German Democratic 
Republic, 1975 d a t a  w e r e  taken.  F i n a l l y ,  t h e  second Canadian 
s tudy  r e f e r s  t o  t h e  1971-1976 m o r t a l i t y  cond i t ions ,  whi le  t h e  
Po l i sh  a n a l y s i s  was based on 1977 d a t a  ( a  previous s tudy  was 
made wi th  1973 d a t a ,  b u t  w i th  a  d i f f e r e n t  r e g i o n a l  disaggrega- 
t i o n ) .  I t  i s  obvious t h a t  an i n t e r n a t i o n a l  comparison of mort- 
a l i t y  cond i t ions  observed a t  per iods  s o  f a r  a p a r t  (Canada 1966- 
1971 and Poland 1977) i s  h ighly  ques t ionable .  
Indeed even i f  on t h e  whole, t h e  developed c o u n t r i e s  (and 
t h e  c o u n t r i e s  used i n  t h i s  IIASA sample a r e  a l l  members of t h i s  
group) have n o t  experienced a  very marked ga in  i n  t h e i r  l i f e  
expectancy a t  b i r t h  over  t h e  l a s t  decade, i n  some c o u n t r i e s ,  
however, t h i s  ga in  was r a t h e r  s i g n i f i c a n t .  For i n s t a n c e ,  t h e  
Japanese f i g u r e  inc reased  from 71.7 t o  74.8 ( t o t a l  popula t ion)  
between 1968 and 1976, and t h e  US f i g u r e  inc reased  from 70.3 
t o  72.6 between 1968 and 1975. I n  such a  s i t u a t i o n ,  a  comparison 
f o r  i n s t a n c e  of t h e  US 1968 d a t a  wi th  t h e  Po l i sh  1977 d a t a ,  a s  
an  a n a l y s i s  based on t h e  var ious  IIASA country case  s t u d i e s  
would imply, would be d i f f i c u l t  t o  j u s t i f y ,  because t h e  b i a s  
due t o  t h e  use of a  d i f f e r e n t  r e fe rence  year  would be l a r g e r  
than  t h e  i n t e r n a t i o n a l  d i s p a r i t y  a c t u a l l y  observed f o r  a  same 
given year .  ( I n  1975, t h e  d i f f e r e n c e  i n  l i f e  expectancy a t  
b i r t h  i n  Poland and i n  t h e  US was about 2 y e a r s . )  
From t h e  informat ion  given above, it i s  apparent  t h a t  i n  
most c a s e s ,  t h e  m o r t a l i t y  d a t a  used i n  t h e  var ious  country case  
s t u d i e s  r e f e r  t o  a  one-year per iod .  This  i s  of course  a  s e r i o u s  
drawback, no t  only f o r  an i n t e r n a t i o n a l  comparative a n a l y s i s ,  
b u t  f o r  any k ind  of m o r t a l i t y  a n a l y s i s ,  be it n a t i o n a l  o r  i n t e r -  
n a t i o n a l .  Indeed, by us ing  observa t ions  l i m i t e d  t o  a  one-year 
per iod ,  one f a c e s  t h e  r i s k  of in t roduc ing  t h e  impacts of e p i s o d i c ,  
a c c i d e n t a l ,  phenomena (such a s  a  f l u  epidemic, o r  a  change i n  
t h e  c o l l e c t i n g  o r  t a b u l a t i n g  procedure) ,  s o  t h a t  it may s e e m  
d i f f i c u l t  t o  a c c e p t  t h e s e  one-year  d a t a  a s  r e f l e c t i n g  t h e  t r u e  
m o r t a l i t y  c o n d i t i o n s  of  t h e  coun t ry  be ing  ana lyzed .  However, 
i n  a  s t u d y  where t h e  main focus  i s  l i m i t e d  t o  r e g i o n a l  m o r t a l i t y  
d i f f e r e n t i a l s  w i t h i n  a  coun t ry ,  t h i s  problem i s  n o t  s o  impor t an t  
a s  it may appear .  It  may indeed  be r ea sonab ly  assumed t h a t  t h e s e  
r e g i o n a l  d i s p a r i t i e s  a r e  n o t  s i g n i f i c a n t l y  a f f e c t e d  by t h e s e  
a c c i d e n t a l  phenomena, and,  more g e n e r a l l y ,  t h a t  t h e y  a r e  r e l a t i v e l y  
s t a b l e  o v e r  t i m e .  
The way d e a t h s  a r e  r e g i s t e r e d  and t a b u l a t e d  may a l s o  i n t r o -  
duce some b i a s .  For most c o u n t r i e s ,  d e a t h  s t a t i s t i c s  r e f e r  t o  
t h e  d a t a  o f  occu r r ence  o f  t h e  e v e n t .  However, i n  some c a s e s  
( t h e  Uni ted  Kingdom, f o r  i n s t a n c e )  d a t a  on d e a t h s  a r e  t a b u l a t e d  by 
d a t e  of  r e g i s t r a t i o n  r a t h e r  t h a n  occur rence .  It s e e m s  d i f f i c u l t  
t o  e s t i m a t e  t h e  t empora l  b i a s  ( t ime- lag  between d a t e  o f  occur-  
r ence  and d a t e  o f  r e g i s t r a t i o n )  and t h e  r e g i o n a l  b i a s  ( s p a t i a l ,  
u r ban - r u r a l  f o r  i n s t a n c e ,  v a r i a t i o n s  i n  t h i s  t ime- lag)  i n t r o d u c e d  
by t h i s  p rocedure .  
2 . 2  The S p a t i a l  Dimension 
It  i s  c l e a r  t h a t  t h e  number of r e g i o n s ,  a s  w e l l  a s  t h e  s i z e  
( i n  terms o f  p o p u l a t i o n  s i z e  a s  w e l l  a s  a r e a )  of  t h e s e  s p a t i a l  
u n i t s ,  may c o n s i d e r a b l y  a f f e c t  t h e  r e s u l t s  of  any a n a l y s i s  o f  
r e g i o n a l  d i s p a r i t i e s .  A l l  o t h e r  t h i n g s  be ing  e q u a l ,  one may 
e x p e c t  t h a t  t h e  l a r g e r  t h e  number o f  s p a t i a l  u n i t s  c o n s i d e r e d  
f o r  a  g iven  r e g i o n ,  t h e  l a r g e r  w i l l  be  t h e  s p a t i a l  d i s c r e p a n c i e s  
observed.  Moreover, t h e s e  r e g i o n a l  u n i t s  u s u a l l y  cor respond  
t o  ( o r  a r e  t h e  r e s u l t  o f  t h e  grouping o f )  a d m i n i s t r a t i v e  u n i t s * ,  
which i n  most c o u n t r i e s  a r e  ve ry  d i f f e r e n t  i n  t e r m s  of  popula-  
t i o n  s i z e  and a r e a ,  s o  t h a t  one i s  l e d  t o  g i v e  t h e  same weigh t  
t o  m o r t a l i t y  i n d i c a t o r s  observed i n  a  l a r g e  r e g i o n  a s  t h o s e  
obse rved  i n  a  s m a l l  r e g i o n  w i t h  few i n h a b i t a n t s  (where t h e r e f o r e  
*The USSR c a s e  s t u d y  r e p r e s e n t s  a  p a r t i a l  e x c e p t i o n  i n  t h i s  
r e g a r d .  Indeed,  i n  t h i s  c a s e ,  seven  "urban"  r e g i o n s  and one 
" r u r a l "  macro-region compris ing a l l  r u r a l  a r e a s  o f  a l l  repub- 
l i c s ,  w e r e  used.  
t h e  "law of  l a r g e  numbers" may no t  app ly ,  p a r t i c u l a r l y  w i t h  
r e s p e c t  t o  age c a t e g o r i e s ) .  
The r e s u l t  of  t h i s  problem of  r e g i o n a l  d e l i n e a t i o n  i s  t h a t ,  
n o t  only  i s  it d i f f i c u l t  t o  i n t e r p r e t  t h e  r e s u l t s  of  an a n a l y s i s  
of  r e g i o n a l  d i s c r e p a n c i e s  w i t h i n  a  given count ry ,  b u t  a l s o  it 
i s  h igh ly  p e r i l o u s  t o  use  such r e s u l t s  f o r  an i n t e r n a t i o n a l  
comparison of  t h e s e  r e g i o n a l  d i f f e r e n t i a l s .  
It would be f a s t i d i o u s  t o  p r e s e n t  i n  d e t a i l  t h e  r e g i o n a l  
d e l i n e a t i o n  used i n  each o f  t h e  17 country  c a s e  s t u d i e s .  I t  
seems t o  be s u f f i c i e n t  t o  observe t h a t  t h i s  r e g i o n a l  d isaggrega-  
t i o n  i s  q u i t e  d i f f e r e n t  from one case  s tudy  t o  a n o t h e r ,  ranging 
from 4 macro-regions f o r  t h e  United S t a t e s  t o  12 r e l a t i v e l y  
smal l  r e g i o n s  f o r  Czechoslovakia,  F in land  and t h e  Nether lands ,  
and t h a t  each  of t h e s e  4 US macro-regions i s  l a r g e r  ( i n  terms 
of  popula t ion  s i z e  and area) t han  most of t h e  o t h e r  c o u n t r i e s  
considered.  This  c l e a r l y  shows t h a t  any i n t e r n a t i o n a l  comparison 
of r e g i o n a l  d i f f e r e n t i a l s  would n o t  make much sense .  
A s  f a r  a s  t h e  a n a l y s i s  a t  t h e  n a t i o n a l  l e v e l  i s  concerned,  
a more s p e c i f i c  example of t h e  impact of  r e g i o n a l  d e l i n e a t i o n  
may be given.  According t o  t h e  r e s u l t s  of  t h e  second Canadian 
s tudy ,  based on 1971-1976 d a t a ,  male l i f e  expectancy a t  b i r t h  
v a r i e d  from 68.6 y e a r s  ( i n  Quebec) t o  71.0 y e a r s  ( i n  Saskatchewan) 
i f  w e  use t h e  1 0  provinces  a s  r e g i o n a l  u n i t s .  Suppose we d i s -  
aggrega te  t h e  Quebec d a t a  i n t o  6 r eg ions ,  5  of them r e f e r r i n g  
t o  t h e  Montreal r eg ion  (which c o n t a i n s  h a l f  of  Quebec 's  popula- 
t i o n ) ,  f o u r  of  t h e s e  f i v e  be ing  l a r g e r  t han  t h e  smallest Canadian 
province (Prince-Edward I s l a n d ) .  The range of  male l i f e  expec- 
t ancy  a t  b i r t h  ex tends  now from 58.7 t o  74.1 y e a r s  (Wilkins 
1980) ,  a  15.4 y e a r s  d i f f e r e n c e  f o r  t h e  15 r e g i o n a l  u n i t s ,  i n s t e a d  
o f  t h e  2.4 y e a r s  d i f f e r e n c e  observed when only 10 r e g i o n a l  u n i t s  
a r e  cons idered .  This  i s  of  cou r se  an extreme c a s e  due t o  t h e  
p a r t i c u l a r  t ype  of  r e g i o n a l  d e l i n e a t i o n  used,  b u t  cons ide r ing  
t h a t  a l l  r e g i o n a l  d e l i m i t a t i o n s  used a r e  always,  i n  some way o r  
ano the r  " p a r t i c u l a r " ,  it s e r v e s  t o  i l l u s t r a t e  how s e n s i t i v e  t h e  
r e s u l t s  of  an a n a l y s i s  o f  r e g i o n a l  d i f f e r e n t i a l s  may be. 
2 . 3  Popu la t i on  Coverage 
The n e x t  problem t h a t  merits c a r e f u l  s c r u t i n y  i n  t h i s  c r i t i -  
c a l  a n a l y s i s  o f  m o r t a l i t y  d a t a ,  r e f e r s  t o  t h e  f o l l o w i n g  ques-  
t i o n s :  Who i s  covered  by t h e s e  m o r t a l i t y  s t a t i s t i c s ,  and t o  
what e x t e n t  a r e  t h o s e  d e a t h s  r e g i s t e r e d ?  More s p e c i f i c a l l y ,  do  
t h e  m o r t a l i t y  d a t a  i n c l u d e  d e a t h s  among a l l  n a t i o n a l s ,  o r  on ly  
n a t i o n a l s  r e s i d i n g  w i t h i n  t h e  coun t ry ;  e . g . ,  do t h e y  i n c l u d e  
d e a t h s  among immigrants ,  among n a t i o n a l s  r e s i d i n g  t e m p o r a r i l y  
o u t s i d e  t h e  coun t ry ,  among pe r sons  having no f i x e d  p l a c e  o f  
r e s i d e n c e ;  do t h e y  i n c l u d e  s t i l l b i r t h s ;  what i s  t h e  r a t e  o f  under-  
r e g i s t r a t i o n  o r  incomple te  r e g i s t r a t i o n ;  when r e g i s t r a t i o n  i s  
incomple te ,  w i t h  r e g a r d  t o  age  f o r  i n s t a n c e ,  how h a s  t h i s  prob- 
l e m  o f  incomple te  r e g i s t r a t i o n  been so lved?  Again,  it would 
b e  r a t h e r  f a s t i d i o u s  t o  d i s c u s s  t h e s e  q u e s t i o n s  f o r  e ach  o f  t h e  
s even t een  c o u n t r i e s  o f  o u r  sample. Only a  g l o b a l  view w i l l  be  
p r e s en t ed .  
A s  a  g e n e r a l  r u l e ,  t h e  d a t a  r e f e r  t o  d e a t h  o c c u r r i n g  t o  
i n d i v i d u a l s  who have t h e i r  main r e s i d e n c e  i n  t h e  coun t ry  and who 
a r e  e i t h e r  c i t i z e n s  o f  t h e  coun t ry  o r  immigrants  t o  t h e  coun t ry .  
T h i s  i m p l i e s  t h a t  d e a t h s  o c c u r r i n g  t o  r e s i d e n t s  t e m p o r a r i l y  o u t s i d e  
t h e  c o u n t r y  w i l l  be  i nc luded .  (The problem h e r e  i s  one o f  under- 
r e g i s t r a t i o n  and t ime- lag  i n  r e g i s t r a t i o n . )  Thus d e a t h s  o c c u r r i n g  
among m i l i t a r y  and d i p l o m a t i c  pe r sonne l  s t a t i o n e d  o u t s i d e  t h e  
coun t r y ,  among s t u d e n t s  a t t e n d i n g  s choo l  i n  a  f o r e i g n  c o u n t r y ,  
among t o u r i s t s ,  etc .  w i l l  be  r e g i s t e r e d  and w i l l  r e f e r  t o  t h e i r  
" o f f i c i a l "  p l a c e  ( r e g i o n )  o f  r e s i d e n c e  w i t h i n  t h e i r  coun t ry  o f  
o r i g i n .  The same i s  v a l i d ,  m u t a t i s  mutandis ,  a t  t h e  i n t e r r e g i o n a l  
l e v e l :  d e a t h s  o c c u r r i n g i n  r e g i o n  A of  a  p a r t i c u l a r  c o u n t r y  among 
army pe r sonne l ,  s t u d e n t s ,  t o u r i s t s ,  etc . ,  whose main p l a c e  o f  
r e s i d e n c e  i s  i n  r e g i o n  B ,  w i l l  be i nc luded  i n  t h e  d e a t h  s t a t i s t i c s  
of  r e g i o n  B. 
To t h i s  g e n e r a l  r u l e  t h e r e  i s  a t  l e a s t  one main excep t i on :  
t h e  c a s e  o f  Japan .  M o r t a l i t y  d a t a  f o r  t h i s  coun t ry  r e f e r  t o  
Japanese  n a t i o n a l s  who, a t  t h e  moment o f  t h e i r  d e a t h ,  w e r e  i n  
Japan .  
A p a r t i c u l a r  problem a r i s e s  w i t h  pe r sons  hav ing  no f i x e d  
p l a c e  o f  r e s i d e n c e .  D i f f e r e n t  s o l u t i o n s  a r e  conce ivab l e  i n  t h i s  
c a s e ;  t h e i r  d e a t h  may be  r e f e r r e d  t o  t h e  r e g i o n  o f  occu r r ence  
o f  t h e  e v e n t ,  t o  t h e  r e g i o n  o f  b i r t h  o f  t h e  deceased ,  t o  t h e i r  
l a s t  known o f f i c i a l  p l a c e  o f  r e s i d e n c e ,  i f  any ,  o r  t o  a  f i c t i t i o u s  
p l a c e  o f  r e s i d e n c e .  The most a p p r o p r i a t e  sys tem s e e m s  t o  be  t h e  
one used i n  t h e  N e t h e r l an ds ,  where pe r sons  hav ing  no f i x e d  p l a c e  
o f  r e s i d e n c e  a r e  e n t e r e d  s e p a r a t e l y  i n  t h e  c e n t r a l  r e g i s t e r  o f  
p o p u l a t i o n ,  s o  t h a t  t h e y  a r e  a l l  supposed t o  r e s i d e  and d i e  i n  
a  s p e c i a l ,  n o n - e x i s t e n t  r e g i o n ,  which s e r v e s  a s  a n  accoun t i ng  
d e v i c e .  
S t i l l b i r t h s  a r e  u s u a l l y  excluded from m o r t a l i t y  d a t a .  I n  
o t h e r  words, d e a t h s  among i n f a n t s  born  a l i v e  a r e  supposed t o  be 
e n t e r e d  i n  t h e  d e a t h  s t a t i s t i c s .  There  a r e  however some excep- 
t i o n s  t o  t h i s  r u l e .  For  i n s t a n c e ,  m o r t a l i t y  d a t a  f o r  t h e  USSR 
e x c l u d e  i n f a n t s  born  a l i v e  a f t e r  less t h a n  28 weeks g e s t a t i o n ,  
whose we igh t  i s  less t h a n  1000 grarnmes and whose l e n g t h  i s  
less t h a n  35 c e n t i m e t e r s ,  i f  t h e y  d i e  w i t h i n  7 days  o f  b i r t h .  
French m o r t a l i t y  d a t a  ex c lude  d e a t h s  o f  i n f a n t s  who d i e d  b e f o r e  
t h e  r e g i s t r a t i o n  o f  t h e i r  b i r t h .  And i n  some c o u n t r i e s ,  it may 
b e  s u s p e c t ed  t h a t  s t a t i s t i c s  on s t i l l b i r t h s  (and t h e r e f o r e  m o r t a l i t y  
d a t a )  a r e  b i a s e d ,  because  h o s p i t a l s  e i t h e r  do  n o t  want  t o  recog- 
n i z e  t h a t  a  " v i a b l e "  baby d i e d  under  t h e i r  r e s p o n s i b i l i t y  ( t h i s  
i n f a n t  d e a t h  i s  t h e n  t r ans formed  i n t o  a  s t i l l b i r t h )  o r  do p r e f e r  
t o  i n f l a t e  t h e  number o f  b i r t h s  (and t h e r e f o r e  i n f a n t  d e a t h s )  
hav ing  o ccu r r ed  i n  t h e i r  i n s t i t u t i o n ,  because  t h e i r  f i n a n c i a l  
funds  depend i n  some way o r  a n o t h e r  on t h e  number o f  b a b i e s  
d e l i v e r e d  under  t h e i r  r e s p o n s i b i l i t y .  * 
Problems o f  u n d e r - r e g i s t r a t i o n  and incomple te  r e g i s t r a t i o n  
or  t a b u l a t i o n  a r e  n o t  t o  be n e g l e c t e d ,  because  t h e i r  impact  i s  
u s u a l l y  h i g h l y  l o c a l i z e d ,  be ing  c o n c e n t r a t e d  i n  some p a r t i c u l a r  
r e g i o n s  o r  age  g roups .  
*It seems, however, t h a t  a t  l e a s t  among Western European coun- 
t r ies ,  i n t e r n a t i o n a l  d i f f e r e n c e s  i n  t h e  d e f i n i t i o n s  and t h e  
c o l l e c t i n g  o f  d a t a ,  d o  n o t  have a  s i g n i f i c a n t  impact  on  t h e  
measures o f  i n f a n t  m o r t a l i t y  (see ~ b h n ,  1981 ) .  
I t  i s  r a t h e r  d i f f i c u l t  t o  e s t ima te  t h e  r a t e  of under- 
r e g i s t r a t i o n  of death.  I n  most cases ,  t h i s  r a t e  seems t o  have 
an i n s i g n i f i c a n t  impact. There i s ,  however, a t  l e a s t  one case 
where a marked b i a s  could be observed: Canada. For t h i s  coun- 
t r y ,  t h e  t o t a l  number of deaths  i n  t h e  province of Quebec had 
t o  be correc ted  f o r  228 "not repor ted"  deaths  i n  1975 and 1 6 6  
i n  1 9 7 6 ;  t hese  unreported deaths  were a t t r i b u t e d  t o  t h e  0-1 
age group, and rep resen t  about 18 percent  of t h e  t o t a l  number 
of repor ted  dea ths  f o r  t h i s  age group i n  t h i s  reg ion ,  a q u i t e  
remarkable b i a s .  
Moreover, even i f  a l l  deaths  were r e g i s t e r e d ,  t h e r e  remains 
t h e  problem of incomplete r e g i s t r a t i o n ,  p a r t i c u l a r l y  with 
r e spec t  t o  age. Information a v a i l a b l e  f o r  t h e  Quebec region 
i n  Canada, i n d i c a t e s  t h a t  these  deaths  with "age unknown" 
represen t s  about 0.5 percent  of a l l  repor ted  deaths .  Of course,  
one may always d isaggregate  these  dea ths  among t h e  d i f f e r e n t  
age groups according t o  t h e  known d i s t r i b u t i o n ,  but  t h i s  may , 
introduce a new b i a s ,  because most of these  dea ths  a r e  probably 
concentrated i n  t h e  o l d e r  age groups. 
In  some cases ,  dea ths  may be c o r r e c t l y  r epor ted ,  bu t  t h e  
t a b u l a t i o n  of these  s t a t i s t i c s  may be incomplete. This concerns 
p a r t i c u l a r l y  t h e  l a s t ,  open-ended, age group. I n  t h e  USSR, 
f o r  ins t ance ,  t h e  l a s t  age group f o r  which t h e  dea th  r a t e  i s  
a v a i l a b l e  i s  t h e  70 and over age group. Because t h e  age s t r u c -  
t u r e  and mor ta l i ty  p a t t e r n s  i n  t h e  o l d e r  age groups of the-USSR 
and Poland a r e  be l ieved t o  be s i m i l a r ,  t h e  d isaggregat ion  of 
t h e  70 and over dea th  d a t a  i n t o  four  age groups (70 -74 ,  75-79, 
80-84, 85 and over)  was done by using Pol i sh  age-speci f ic  
mor ta l i ty  r a t e s .  I t  should be noted i n  t h i s  r e spec t  t h a t  while 
most country case s t u d i e s  used a d isaggregat ion  i n t o  18 age 
groups ( t h e  l a s t  age group being open-ended, 85 yea r s  and o v e r ) ,  
t h e r e  a r e ,  however, two cases  where only 1 6  age groups ( t h e  
l a s t  one being 75 years  and over)  were used. This i s  t h e  case  
f o r  Finland and t h e  German Democratic Republic. Such a s i t u a -  
t i o n ,  of course,  i s  one more reason t o  be highly caut ious  of any 
i n t e r n a t i o n a l  comparison. 
I t  s h o u l d  a l s o  be c o n s i d e r e d  t h a t ,  a cco rd ing  t o  s t a n d a r d  
p r a c t i c e ,  age  c l a s s i f i c a t i o n  i s  based  on t h e  number of  completed 
y e a r s  o f  l i f e .  ( I n  t h e  case of France ,  however, age  c l a s s i f i -  
c a t i o n  f o r  ag e s  5  and o v e r  i s  based on t h e  d i f f e r e n c e  between 
y e a r  of  b i r t h  and y e a r  o f  d e a t h . )  I n  t h i s  s t u d y ,  where f i v e -  
y e a r  a g e  g roups  a r e  used ,  t h i s  i m p l i e s  t h a t  an i n f a n t  who l i v e d  
o n l y  one hour  and one  who l i v e d  f o u r  y e a r s  p l u s  360 days  a r e  b o t h  
e n t e r e d  i n t o  t h e  0-4 ag e  g roups ,  j u s t  a s  an i n d i v i d u a l  who l i v e d  
85  y e a r s  p l u s  one day and one who l i v e d  110 y e a r s  a r e  b o t h  e n t e r e d  
i n t o  t h e  85  and o v e r  ag e  group.  Th i s  i n t r o d u c e s  some i m p r e c i s i o n  
i n  t h e  computa t ion  o f  a g e - s p e c i f i c  d e a t h  r a t e s  ( p a r t i c u l a r l y  
w i t h  r e g a r d  t o  i n f a n t  and o l d  age m o r t a l i t y )  and t h e r e f o r e  i n  
t h e  s i g n i f i c a n c e  o f  many m o r t a l i t y  i n d i c a t o r s .  
F i n a l l y ,  t h e  i m p o r t an t  d i s t i n c t i o n  between d e  f a c t o  and 
d e  j u r e  p o p u l a t i o n  sh o u l d  be t aken  i n t o  accoun t ,  because  it may 
e x p l a i n  some c o n s i d e r a b l e  b i a s e s  i n  t h e  computa t ion  o f  r e g i o n a l  
d e a t h  rates. Indeed,  when t h e s e  r a t e s  a r e  o b t a i n e d  by d i v i d i n g  
t h e  number o f  d e a t h s  among a  d e  f a c t o  p o p u l a t i o n  th rough  t h e  
number o f  i n h a b i t a n t s  i n  t h e  d e  j u r e  p o p u l a t i o n ,  one  may o b t a i n  
a  s i g n i f i c a n t  under -es t imat ion  o f  t h e  m o r t a l i t y  l e v e l  i n  r e g i o n s  
o f  heavy o u t m i g r a t i o n  and emig ra t i on .  
3. REGIONAL ANALYSIS OF SOME MORTALITY INDICATORS 
A s  a f i r s t  s t e p  i n  o u r  a n a l y s i s  of  r e g i o n a l  m o r t a l i t y  d i f -  
f e r e n t i a l s  i n  t h e  1 7  IIASA m e m b e r  c o u n t r i e s ,  w e  need t o  d e s c r i b e  
t h e  m o r t a l i t y  regime observed  i n  t h e  r e g i o n a l  sys tem of each  o f  
t h e s e  c o u n t r i e s .  I t  would obv ious ly  be v a i n  t o  ana lyze  i n  d e t a i l  
t h e  a g e - s p e c i f i c  d e a t h  r a t e s  i n  each  r e g i o n  o f  e ach  c o u n t r y .  
W e  have t h u s  t o  choose some way of  summarizing t h e  m o r t a l i t y  
regime,  i . e . ,  t o  select some g l o b a l  m o r t a l i t y  i n d i c a t o r s .  More- 
o v e r ,  t h e s e  i n d i c a t o r s  sh ou ld  be chosen i n  such  a  way a s  t o  
a l l o w  f o r  a meaningful  i n t e r r e g i o n a l  a n a l y s i s .  
Five mortality indicators will be used in this analysis. 
A first way to measure the mortality level of a region is to 
add up all age-specific death rates and to multiply by the age 
interval (five, in our case). This is called the gross death 
rate (GDR). Such a measure gives the same weight to each age- 
specific death rate. But, from the individual's point of view 
as well as from a macro-demographic prospect, dying at age 1 
or at age 80 has quite a different impact. This is why, besides 
the gross death rate, we will also consider a more traditional 
indicator: the total number of years expected to be lived by a 
newborn baby (if he remains in his region of birth during his 
entire lifetime). This is called the expectation of life at 
birth (eo). An interregional comparison of the gross death 
rate and the expectation of life at birth does, however, not 
provide any idea of the regional differentials in the age-specific 
death rates. In order to obtain some indications in this respect, 
we will consider the mortality conditions for three age groups: 
0-4 (because infant mortality is an important indicator of medical 
and social progress), 15-29 (because the recent increase in the 
death rate at these low mortality ages is probably due to some 
specific socioeconomic factors) and 65 and over (because most 
of a region's deaths-and most of its GDR-is due to this age 
group) 
Often used indicators, like the crude death rate and the 
mean age at death, have not been considered. These measures 
are too dependent on the age composition of the population. We 
could of course have presented the mean age of the,mortality 
schedule. But empirical results show that, by eliminating in 
this way the effects of the age structure, not much regional 
disparity is left. In other words, the sometimes considerable 
.regional differences in the observed mean age of death are due 
almost totally to the differences in the age compositions of the 
populations. 
Probabilities of surviving in the region at some given 
ages (for instance, at exact ages 20 and 65) show a remarkable 
regional uniformity. We therefore will not analyze them either. 
Of course, when migration is taken into account, i.e., when 
these probabilities are obtained not from a single-region (closed 
to out-migration) life table but from a multiregional life table, 
then considerable regional differences appear. As these differ- 
ences reflect almost totally differences in migration behavior 
and not in mortality, we did not analyze them in this paper on 
mortality. 
It is clearly not possible to produce here the various 
figures obtained for each of the five indicators in each of the 
151 regions of our IIASA sample. As the main purpose of this 
paper is to analyze regional differentials, it will be sufficient 
to present a few figures that will allow us to estimate the 
importance of these differentials, without having to describe 
in detail the mortality conditions observed in each region. 
Moreover, because most of the country case studies have considered 
only the total population (i.e., males plus females), we will 
have, at least as a first step, to restrict our synthesis to 
the same global view. 
For each of the five mortality indicators, and for each of 
the 17 countries of our sample, we will present the lowest and 
the highest observed regional figure, and, in order to appreciate 
the importance of the range so obtained, we will also produce 
the national average value. The "highest absolute deviation" 
is a very rough measure of regional disparity. This is why we 
also show the "mean absolute deviation" (MAD) , i.e. , the sum of 
the differences between the regional value and the national ' 
figure, divided by the number of regions; this mean absolute 
deviation is then further related to the national average value 
of the indicator. 
Table 1 presents these various figures for the (single- 
region) expectation of life at birth. From this table, it may 
be observed that still in the 1970s, and even in the most advanced 
countries of the world, there are considerable regional dispari- 
ties in the number of years one may expect to live. In some 
countries, small ones (Hungary, Sweden) as well as large ones 
Table 1.  ~ e ~ i o n a l ' d i f f e r e n t i a l s  i n t h e  e x p e c t a t i o n s  of  l i f e  
a t  b i r t h  (eo)  : both  sexes .  
Country ( P e r i o d  o f  observa-  N a t i o n a l  Lowest Highes t  MAD MAD/N 
t i o n ,  number o f  r e g i o n s )  (N) ( i n  %) 
A u s t r i a  (1967-1973) (9 )  
B u l g a r i a  (1975) (7)  
Canada (1966-1971) (10) 
(1971-1976) (10) 
Czechoslovakia  ( 1975) ( I  2 )  
F e d e r a l  Republ ic  o f  Germany 
(1974) (11) 
F in land  (1974) (12) 
France  (1975) (8) 
German Democratic Republ ic  
(1975) (10) 
Hungary (1974) (6 )  
I t a l y  (1971) (4)  
Japan  (1970) (8)  
Ne ther lands  (1974) (1 1 ) 
Poland (1973) (9 )  
(1977) (13) 
S o v i e t  Union (1974) (8 )  
Sweden (1974) (8)  
Uni ted  Kingdom (1970) (10) 
Uni ted S t a t e s  (1958) (4)  
(1970) ( 4 )  
( J a p a n ,  Canada, USA), t h e  h i g h e s t  a b s o l u t e  d e v i a t i o n  i s  r e l a t i v e l y  
s m a l l  (1 .3  t o  2.1 y e a r s ) .  But  i n  o t h e r s  ( t h e  Uni ted  Kingdom, 
France ,  and t h e  S o v i e t  Union) ,  t h i s  r a n g e  i s  t w i c e  as l a r g e .  
Of c o u r s e ,  t h e  p a r t i c u l a r  r e g i o n a l  d i s a g g r e g a t i o n  adop ted  f o r  
e a c h  c o u n t r y  s i g n i f i c a n t l y  a f f e c t s  t h e  v a r i o u s  f i g u r e s  p r e s e n t e d  
h e r e ,  and t h u s  p r e c l u d e s  any s e r i o u s  i n t e r n a t i o n a l  comparison.  
But t h e  f a c t  r emains  t h a t ,  w i t h  t h e  r e g i o n a l  sys tem a s  g i v e n ,  
one  o b s e r v e s  i n  some c a s e s  marked r e g i o n a l  d i s p a r i t i e s  i n  t h e  
e x p e c t a t i o n  of  l i f e .  Moreover,  w e  w i l l  show l a t e r  t h a t  f o r  
t h o s e  c o u n t r i e s  where a n o t h e r ,  more r e f i n e d ,  r e g i o n a l  d i s a g g r e g a -  
t i o n  was a v a i l a b l e ,  t h i s  c o n c l u s i o n  i s  much s t r o n g e r  t h a n  t h e  
one  reached  h e r e .  
With t h e  r e g i o n a l  d e l i n e a t i o n  c o n s i d e r e d  h e r e ,  w e  o b s e r v e  
t h a t  t h e  r a n g e  o f  l i f e  expec tancy  a t  b i r t h  e x t e n d s  from 68.2 
y e a r s  i n  t h e l e a s t p r i v i l e g e d  r e g i o n  t o  75.9 i n  t h e  most p r i v i l e g e d  
one ,  a  7.7 d i f f e r e n c e ,  and t h a t  t h e  l o w e s t  r e g i o n a l  l i f e  expec t -  
ancy v a r i e s  from 68.2 t o  74.4 (a  6.2 y e a r s  d i f f e r e n c e )  w h i l e  t h e  
h i g h e s t  r e g i o n a l  l i f e  expec tancy  v a r i e s  from 69.8 t o  75.9 ( a  
6.1 y e a r s  d i f f e r e n c e ) .  W e  a l s o  n o t e  t h a t  i n  o n l y  two c o u n t r i e s  
(F rance  and t h e  N e t h e r l a n d s )  does  t h e  h i g h e s t  r e g i o n a l  v a l u e  
exceed  t h e  l o w e s t  Swedish r e g i o n a l  v a l u e .  By l o o k i n g  o n l y  a t  
t h e  ex t reme  v a l u e s ,  w e  t e n d  o f  c o u r s e  t o  magnify t h e  impor tance  
o f  t h e s e  r e g i o n a l  d i f f e r e n t i a l s .  Once one c o n s i d e r s  t h e  mean 
a b s o l u t e  d e v i a t i o n  (MAD) i n s t e a d  o f  t h e  h i g h e s t  a b s o l u t e  d e v i a -  
t i o n ,  t h e  r e g i o n a l  v a r i a t i o n  i s  much less marked. Most c o u n t r i e s  
show a  MAD i n  t h e  0.3-0.7 y e a r s  r a n g e ;  i n  o n l y  t h r e e  c o u n t r i e s  
( F i n l a n d ,  F rance ,  and t h e  S o v i e t  Union) i s  t h i s  mean d e v i a t i o n  
o f  l i f e  expec tancy  a t  b i r t h  more t h a n  one y e a r ,  and o n l y  i n  one 
o f  t h e s e  t h r e e  c a s e s  does  t h i s  mean d e v i a t i o n  r e p r e s e n t  more 
t h a n  2 p e r c e n t  o f  t h e  n a t i o n a l  l i f e  expec tancy .  
On t h e  whole,  r e g i o n a l  d i s p a r i t i e s  i n  l i f e  expec tancy  a t  
b i r t h  s e e m  t h u s  t o  b e  r e l a t i v e l y  s m a l l .  T h i s  c o n c l u s i o n  s h o u l d ,  
however, b e  nuanced. Indeed ,  t h e r e  a r e  a t  l e a s t  two i m p o r t a n t  
r e a s o n s  f o r  o b t a i n i n g  s u c h  a  r e s u l t .  F i r s t ,  by t a k i n g  t h e  
t o t a l  p o p u l a t i o n  ( i . e . ,  males  p l u s  f e m a l e s )  w e  may d i l u t e  some 
marked r e g i o n a l  d i f f e r e n c e s ,  which a r e  obse rved  o n l y  f o r  subgroups  
of  t h e  popu la t ion .  Second, t h e  r e g i o n a l  d i s agg rega t ion  used 
i n  t h e  va r ious  NMO count ry  c a s e  s t u d i e s  reviewed h e r e ,  i s  
p a r t i c u l a r l y  rough; by cons ide r ing  on ly  a  very smal l  number of  
r eg ions  ( f o r  i n s t a n c e ,  i n  t h e  c a s e  o f  I t a l y  and t h e  United 
S t a t e s ,  t h e r e  a r e  on ly  4 r e g i o n s . . . ) ,  one i s  n e c e s s a r i l y  l e d  
t o  minimize t h e  p r o b a b i l i t y  f o r  r e g i o n a l  d i s p a r i t i e s  t o  appear .  
L e t  us  f i r s t  d e a l  w i th  t h e  male-female d i sagg rega t ion .  
I n  on ly  seven o f  IIASA's count ry  c a s e  s t u d i e s ,  has  t h i s  
d i s agg rega t ion  by s e x  been made. Table 2 p r e s e n t s  f o r  each of 
t h e s e  c o u n t r i e s ,  t h e  extreme va lues  and mean a b s o l u t e  d e v i a t i o n s  
of l i f e  expectancy a t  b i r t h ,  f o r  t h e  male and female popula t ions  
s e p a r a t e l y .  These f i g u r e s  c l e a r l y  show t h a t ,  f o r  each  count ry  
cons idered  i n  t h i s  sample, r e g i o n a l  d i s p a r i t i e s  a r e  h ighe r  f o r  
males than  f o r  females.  The mean a b s o l u t e  d e v i a t i o n  of male 
l i f e  expectancy,  cons idered  i n  i t s e l f  o r  r e l a t e d  t o  t h e  n a t i o n a l  
va lue ,  i s  always h igher  than  t h e  corresponding f i g u r e s  f o r  t h e  
female popula t ion .*  These r e g i o n a l  d i f f e r e n c e s ,  however, remain 
r e l a t i v e l y  s m a l l .  For t h e s e  seven c o u n t r i e s ,  t h e  mean devia-  
t i o n  o f  male l i f e  expectancy v a r i e s  from one-half y e a r  t o  one 
y e a r ,  which r e p r e s e n t s  on ly  between 0.7 p e r c e n t  and 1 . 4  p e r c e n t  
of t h e  n a t i o n a l  l i f e  expectancy.  
With t h e  d a t a  a v a i l a b l e ,  t h e  impact  of  r e g i o n a l  d isaggrega-  
t i o n  on t h e  importance of r e g i o n a l  d i s p a r i t y  i n  l i f e  expectancy 
may be t e s t e d  i n  on ly  a  few cases .  Table 3 p r e s e n t s  t h e  extreme 
v a l u e s  of l i f e  expectancy a t  b i r t h ,  f o r  t h e  f i v e  c o u n t r i e s  f o r  
which these;  f i g u r e s  w e r e  a v a i l a b l e  a t  two d i f f e r e n t  l e v e l s  o f  
r e g i o n a l  d i s agg rega t ion .  I t  may e a s i l y  be observed t h a t  f o r  
France,  Sweden, and t h e  United Kingdom, a  more r e f i n e d  r e g i o n a l  
d i s agg rega t ion  (from 8-10 r eg ions  t o  21-24  r e g i o n s )  l e a d s  t o  a  
marked inc reased  i n  t h e  d i f f e r e n c e  between t h e s e  extreme v a l u e s ,  
a t  l e a s t  f o r  t h e  male popula t ion .  The f a c t  t h a t  r e g i o n a l  
d i s p a r i t i e s  i n  female l i f e  expectancy do n o t  s e e m  t o  be 
*The same conc lus ion  may be i n f e r r e d  from t h e  r e s u l t s  ob t a ined  
by Van Poppel (1980) i n  h i s  s tudy  on r e g i o n a l  d i s p a r i t i e s  
i n  18 European c o u n t r i e s .  
Table 2. Regional differentials in the expectations of life 
at birth: males and females. 
Coun t ry  ( P e r i o d  o f  o b s e r v a -  N a t i o n a l  Lowest  H i g h e s t  MAD MADIN 
t i o n ,  number o f  r e g i o n s )  (N) ( i n  % )  
a. males 
Canada (1966-1971) (10) 69 .3  
(1971-1976) (10) 69 .7  
F e d e r a l  R e p u b l i c  o f  Germany 68 .5  
(1974) (11) 
F i n l a n d  (1974) (12) 67.2 
F r a n c e  (1975) (8)  69 .6  
J a p a n  (1970) (8)  69 .5  
Sweden (1974) (8)  72.5 
U n i t e d  Kingdom (1970) (10) 68.7 
b .  f e m a l e s  
Canada (1966-1971) (10)  76 .1  
(1971-1976) (10) 77 .1  
F e d e r a l  R e p u b l i c  o f  Germany 74.9 
(1974) (11) 
F i n l a n d  (1974) (12)  76.2 
F r a n c e  (1975) (8)  77.5 
Japan (1970) (8 )  74.8 
Sweden (1974) (8 )  78.2 
U n i t e d  Kingdom (1 970)  (10) 75 .O 
Table 3. Regional disparities in the expectations of life at 
birth, for different levels of regional disaggregation. 
Country and disaggregation Lowest Highest Difference 
France - MALES 
(1975) (8) 
(1974-1976) (2 
France - FEMALES 
(1975) (8) 
(1974-1976) ( 2 1 ) ~  
Sweden - MALES 
(1974) (8) 
(1974-1977) (24Ia 
Sweden - FEMALES 
(1974) (8) 
(1974-1977) (24)a 
United Kingdom - MALES 
(1970) (10) 
(1974-1977) (24Ia 
United Kingdom - FEMALES 
(1970) (10) 
(1974-1977) (24)a 
Netherlands - TOTAL 
(1974) (5) 
(1974) (11) 
Poland - TOTAL 
(1973) (9) 
(1977) (13) 
a~ata taken from Van Poppel (1980). 
s i g n i f i c a n t l y  a f f e c t e d  by t h e  change i n  r eg iona l  d e l i m i t a t i o n s ,  
may be r e l a t e d  t o  t h e  observat ions made above, t h a t  reg ional  
d i s p a r i t i e s  a r e  much lower f o r  t h e  female population. 
A s  a  f i r s t  conclusion,  we may thus  s t a t e  t h a t  on t h e  whole, 
r eg iona l  d i s p a r i t i e s  i n  l i f e  expectancy a t  b i r t h  a r e  ( 1 )  r e l a -  
t i v e l y  low, ( 2 )  l a r g e r  f o r  males than f o r  females,  and ( 3 )  
i nc reas ing  markedly, a t  l e a s t  f o r  males, when a  more re f ined  
regional  d isaggregat ion  than t h e  one used i n  most country case  
s t u d i e s  i s  adopted. We now have t o  examine whether t h i s  con- 
c lus ion  remains v a l i d  when o the r  mor ta l i ty  i n d i c a t o r s  a r e  used. 
Ins tead  of considering l i f e  expectancy a t  b i r t h ,  where t h e  
mor ta l i ty  regime experienced a t  each age i s  weighted by age 
i t s e l f ,  one may look a t  t h e  gross  death r a t e ,  which sums t h e  
various age-speci f ic  death r a t e s  and thus  b e t t e r  r e f l e c t s  t h e  
o v e r a l l  l e v e l  of t h e  mor ta l i ty  curve. (I t  i s  a c t u a l l y  t h e  
i n t e g r a l  of t h e  funct ion  descr ib ing  t h e  mor ta l i ty  curve.)  
The extreme reg iona l  values of these  g r o s s  d e a t h  r a t e s  
f o r  t h e  t o t a l  (male p lus  female) population a r e  presented i n  
Table 4 .  For two coun t r i e s  (Finland and t h e  German Democratic 
Republic) ,  age-speci f ic  death r a t e s  a r e  a v a i l a b l e  f o r  only 1 6  
age groups, ins t ead  of t h e  18 age groups a s  i n  t h e  15 o t h e r  
country case s t u d i e s ;  being not  comparable t o  t h e  f i g u r e s  
obtained f o r  t h e  l a t t e r  coun t r i e s ,  the  absolu te  values of t h e  
r eg iona l  gross  dea th  r a t e s  of these  two coun t r i e s  have no t  been 
presented i n  t h i s  t a b l e .  
A s  Table 4 shows, t h e  range of t h e  r eg iona l  gross  death 
r a t e s  i s  much wider than t h e  range of t h e  r eg iona l  l i f e  expec- 
t a n c i e s .  I n  10 ou t  of t h e  15 coun t r i e s  considered,  t h e  h ighes t  
gross  r a t e  i s  more than 1 0  percent  above t h e  lowest r a t e ,  i n  
4 cases ,  it i s  even more than 25 percent  h igher ,  and i n  one 
case ,  t h e  h ighes t  r a t e  i s  more than 50 percent  l a r g e r  than t h e  
l o w e s t r a t e .  Whereas i n  t h e  case of l i f e  expectancy a t  b i r t h  
t h e  mean absolu te  dev ia t ion  of t h e  r eg iona l  values seldom 
represented more than 1 percent  of t h e  n a t i o n a l  va lue ,  i n  t h e  
case of t h e  gross  death r a t e ,  t h i s  mean absolu te  dev ia t ion  
Table 4 .  Regional d i f f e r e n t i a l s  i n  t h e  g ross  dea th  r a t e s :  
t o t a l  popula t ion .  
Country (Period of observa- National Lowest Highest MAD MAD/N 
tion, number of regions) (N) (in %) 
Austria (1967-1973) (9) 
Bulgaria (1975) (7) 
Canada (1966-1971) (10) 
(1971-1976) (10) 
Czechoslovakia ( 1975) ( 12) 
Federal Republic of Germany 
(1974) (11) 
Finland ( 1974) ( 1 2)a 
France (1975) (8) 
German Democratic Republic 
(1975) ( 1 0 ) ~  
Hungary (1974) (6) 
Italy (1971) (4) 
Japan (1970) (8) 
Netherlands (1974) (11) 
Poland (1973) (9) 
(1977) (13) 
Soviet Union (1974) (8) 
Sweden (1974) (8) 
United Kingdom (1970) (10) 
United States (1958) (4) 
(1970) (4) 
a~ge-specific death rates were available for 16 rather than 18 age groups 
and are therefore not included in this comparison. 
r e p r e s e n t s  5  p e r c e n t  o r  more o f  t h e  n a t i o n a l  r a t e  i n  7  c o u n t r i e s  
o u t  o f  t h e  15, r e a c h i n g  even 11 p e r c e n t  i n  one coun t ry .  W e  may 
t h u s  conc lude  t h a t ,  on t h e  whole, t h e  l e v e l  o f  t h e  r e g i o n a l  
m o r t a l i t y  c u r v e s ,  a s  measured by t h e  g r o s s  d e a t h  r a t e ,  v a r i e s  
much more t h a n  t h e  l e v e l  of  t h e  r e g i o n a l  l i f e  e x p e c t a n c i e s  a t  
b i r t h .  
U n t i l  now w e  have c o n s i d e r e d  t h e  m o r t a l i t y  l e v e l  a s  a  
whole,  i . e . ,  by t a k i n g  a l l  a g e - s p e c i f i c  d e a t h  rates s imul tane-  
o u s l y  ( t h e s e  r a t e s  b e i n g  e i t h e r  "weighted" ,  a s  i n  t h e  l i f e  
expec tancy ,  o r  "unweighted" a s  i n  t h e  g r o s s  d e a t h  r a t e ) .  A s  a 
n e x t  s t e p ,  w e  t u r n  t o  t h e  r e g i o n a l  d i s p a r i t i e s  w i t h  r e s p e c t  t o  
t h e  a g e - s p e c i f i c  d e a t h  r a t e s  themselves .  I t  i s  obv ious ly  r a t h e r  
d i f f i c u l t ,  i n  t h i s  s h o r t  review,  t o  ana lyze  t h e s e  d i s p a r i t i e s  
f o r  each  o f  t h e  18 age  groups .  The re fo r e  w e  have selected t h e  
t h r e e  r e p r e s e n t a t i v e  age  groups  o f  0-4, 15-29, and 65 y e a r s  and 
o v e r .  
Tab le  5  p roduces ,  f o r  each  of  17 c o u n t r i e s  o f  o u r  sample,  
t h e  ext reme v a l u e s  o f  t h e  r e g i o n a l  i n f a n t  m o r t a l i t y  r a t e s  a s  
w e l l  as t h e  mean a b s o l u t e  d e v i a t i o n  o f  t h e s e  rates around t h e  
n a t i o n a l  average .  I t  i s  c l e a r  from t h e s e  f i g u r e s  t h a t  r e g i o n a l  
d i s p a r i t i e s  a r e  much l a r g e r  f o r  i n f a n t  m o r t a l i t y  t h a n  f o r  t o t a l  
m o r t a l i t y  (measured th rough  l i f e  expec tancy  a t  b i r t h  and t h e  
g r o s s  d e a t h  r a t e ) .  I n  a lmos t  h a l f  of t h e  IIASA c o u n t r i e s  ( 7  
o u t  o f  1 7 ) ,  t h e  h i g h e s t  r e g i o n a l  i n f a n t  m o r t a l i t y  r a t e  i s  more 
t h a n  50 p e r c e n t  above t h e  l owes t  r e g i o n a l  r a t e ,  and i n  a l l  o f  
t h e  17 c o u n t r i e s  c o n s i d e r e d ,  t h i s  p e r c e n t a g e  i s  above 20 p e r c e n t .  
Moreover, t h e  mean a b s o l u t e  d e v i a t i o n  r e p r e s e n t s  i n  each  coun- 
t r y  a t  l e a s t  5  p e r c e n t  o f  t h e  n a t i o n a l  ave r age ,  and i n  8 coun- 
t r ies  it r e p r e s e n t s  more t h a n  10 p e r c e n t .  
A b s t r a c t i n g  from problems o f  i n t e r n a t i o n a l  c o m p a r a b i l i t y  
(which, as w e  have shown, a r e  n o t  n e g l i g i b l e ) ,  one  may a l s o  
o b se rv e  t h a t  t h e  r ange  between t h e  l owes t  and t h e  h i g h e s t  
i n f a n t  d e a t h  r a t e s  i s  p a r t i c u l a r l y  l a r g e .  The h i g h e s t  obse rved  
r a t e  i s  a s  much as 6 t o  8 t i m e s  l a r g e r  t h a n  t h e  l owes t  r a t e .  
Table 5. Regional differentials in the infant (0-4) mortality 
rates (per thousand) : both sexes. 
Country (Period of observa- National Lowest Highest MAD MADIN 
tion, number of regions) (N (in %) 
Austria (1967-1973) (9) 
Bulgaria (1975) (7) 
Canada (1966-1971) (10) 
(1971-1976) (10) 
Czechoslovakia (1975) (12) 
Federal Republic of Germany 
(1974) (11) 
Finland (1974) (12) 
France (1975) (8) 
German Democratic Republic 
(1975) (10) 
Hungary (1974) (6) 
Italy (1971) (4) 
Japan (1970) (8) 
Netherlands (1974) (1 1) 
Poland (1973) (9) 
(1977) (13) 
Soviet Union (1974) (8) 
Sweden (1974) (8) 
United Kingdom (1970) (10) 
United States (1958) (4) 
(1970) (4) 
I f  one cons ide r s  only t h e  minimum o r  t h e  maximum r a t e s ,  t h e  
range i s  of course  much sma l l e r ,  b u t  s t i l l  cons ide rab le .  'The 
h ighes t  minimum r a t e  i s  four  t imes l a r g e r  than t h e  lowest  mini- 
mum r a t e ,  and t h e  h i g h e s t  maximum r a t e  i s  f i v e  t imes l a r g e r  
than t h e  lowest  maximum r a t e .  The d a t a  a l s o  show t h a t  t h e  
maximum r a t e  observed i n  Sweden (2.8 pe r  thousand i n  t h e  South 
Middle r eg ion)  i s  lower than  t h e  minimum r a t e  observed i n  most 
coun t r i e s .  Only two c o u n t r i e s  (Finland and t h e  Nether lands)  
have minimum r a t e s  t h a t  a r e  below Sweden's maximum r a t e .  
A l l  t h i s  i n d i c a t e s  t h a t  t h e r e  a r e  s t i l l ,  even i n  t h e  1970s 
and wi th in  t h e  group of t h e  most advanced c o u n t r i e s ,  very l a r g e  
d i s p a r i t i e s  i n  i n f a n t  m o r t a l i t y .  With d i f f e r e n c e s  of such a  
magnitude, one may reasonably conclude t h a t  t h e r e  is  room f o r  
cons iderable  p rogres s  i n  t h e  p r o b a b i l i t y  of s u r v i v a l  of i n f a n t s .  
A s  t h e  very few h i s t o r i c a l  d a t a  produced i n  Table 5  show, a  
r educ t ion  of i n f a n t  m o r t a l i t y  i s  p o s s i b l e  over  a  r e l a t i v e l y  s h o r t  
pe r iod  (see t h e  d a t a  f o r  Canada, Poland, and t h e  United S t a t e s ) .  
Unfortunately ,  from t h e  r a r e  evidence a v a i l a b l e ,  it does n o t  
seem t h a t  t h i s  decrease  i n  i n f a n t  m o r t a l i t y  e a s i l y  l e a d s  t o  a  
r educ t ion  i n  r e g i o n a l  d i s p a r i t y .  
The second age group considered i n  t h i s  a n a l y s i s  of r e g i o n a l  
d i f f e r e n t i a l s  i s  t h e  group of young aduZts ,  aged 15 t o  29. I n  
o rde r  t o  summarize t h e  m o r t a l i t y  l e v e l  f o r  t h i s  age group, w e  
computed t h e  g ross  dea th  r a t e  over  t h e s e  ages.  W e  d i d  t h i s  by 
summing t h e  dea th  r a t e  observed f o r  each of t h e  t h r e e  f ive-year  
age groups contained i n  t h e  15-29 ca tegory  and m u l t i p l i e d  by 
f i v e  ( t h e  number of y e a r s  i n  each of t h e  t h r e e  age i n t e r v a l s ) .  
Table 6 p r e s e n t s  t h e  extreme r e g i o n a l  va lues  obta ined  i n  each 
of t h e  17 c o u n t r i e s  of our  sample a s  w e l l  a s  t h e  mean a b s o l u t e  
dev ia t ion .  
From t h e  r e s u l t s  produced i n  t h i s  t a b l e ,  it i s  c l e a r  t h a t ,  
j u s t  a s  i n  t h e  case  of i n f a n t  m o r t a l i t y ,  r e g i o n a l  d i f f e r e n t i a l s  
i n  t h e  m o r t a l i t y  regime of young a d u l t s  (15-29) a r e  much l a r g e r  
than  r e g i o n a l  m o r t a l i t y  d i f f e r e n t i a l s  f o r  t h e  t o t a l  ( a l l  ages)  
Table  6. Regional  d i f f e r e n t i a l s  i n  t h e  g r o s s  d e a t h  r a t e s  ( i n  
p e r c e n t )  f o r  t h e  15-29 popu l a t i on :  bo th  s exes .  
Country (Per iod  o f  observa-  N a t i o n a l  Lowest Highes t  MAD MADIN 
t i o n ,  number o f  r e g i o n s )  (N) ( i n  %) 
A u s t r i a  (1967-1973) (9)  
B u l g a r i a  (1975) (7)  
Canada (1966-1971) (10) 
(1971-1976) (10) 
Czechoslovakia  (1975) (12) 
F e d e r a l  Republ ic  o f  Germany 
(1974) (11) 
F i n l a n d  (1974) (12) 
France  (1975) (8)  
German Democratic Republ ic  
(1975) (10) 
Hungary (1974) (6) 
I t a l y  (1971) (6) 
Japan (1970) (8 )  
Ne ther lands  (1974) (11) 
Poland (1973) (9)  
(1977) (13) 
S o v i e t  Union (1974) (8)  
Sweden (1974) (8)  
Uni ted Kingdom (1970) (10) 
Uni ted S t a t e s  (1958) (4)  
(1970) (4) 
populat ion.  I n  a lmost  h a l f  of t h e  I I A S A  c o u n t r i e s  (7 o u t  of 
1 7 ) ,  t h e  h i g h e s t  r e g i o n a l  m o r t a l i t y  r a t e  f o r  young a d u l t s  i s  
more than  50 percent  above t h e  lowest  r eg iona l  r a t e ,  and i n  a l l  
b u t  one, t h i s  percentage i s  more than 30 percent .  Moreover, 
t h e  mean abso lu te  d e v i a t i o n  r e p r e s e n t s  a t  l e a s t  5  percent  of 
t h e  n a t i o n a l  average i n  a l l  c o u n t r i e s  b u t  one,  and i n  t e n  
c o u n t r i e s  it r e p r e s e n t s  more than  10 pe rcen t .  
A s  expected,  t h e  range i s  even wider when w e  compare reg ions  
of d i f f e r e n t  c o u n t r i e s .  One may n o t i c e  t h a t  t h e  h i g h e s t  observed 
gross  r a t e  (3.8 pe rcen t )  i s  almost f i v e  t i m e s  l a r g e r  than  t h e  
lowest  (0.8 p e r c e n t ) .  The d a t a  of Table 6 a l s o  show t h a t  t h e  
maximum r a t e  observed i n  t h e  United Kingdom (1.1 pe rcen t )  i s  
lower than  ( o r  equal  t o )  t h e  minimum r a t e  observed i n  most 
coun t r i e s .  Only t h r e e  c o u n t r i e s  (F in land ,  t h e  Nether lands,  
and Sweden) have minimum r a t e s  t h a t  a r e  below t h e  maximum r a t e  
of  t h e  United Kingdom. I f  one cons ide r s  only t h e  minimum r a t e s  
observed i n  each count ry ,  t h e  range i s  r e l a t i v e l y  narrow; t h e  
minimum r a t e  v a r i e s  from 0.8 percent  ( i n  Sweden) t o  1.7 percent  
( i n  t h e  United S t a t e s ) ,  a  twofold f i g u r e ,  which should be 
compared wi th  t h e  f o u r f o l d  v a r i a t i o n  observed between t h e  
minimum i n f a n t  m o r t a l i t y  r a t e s .  A s  f a r  a s  t h e  maximum r a t e s  
a r e  concerned, however, t h e  range i s  cons iderably  wider.  The 
h i g h e s t  maximum r a t e  (3.8 pe rcen t )  i s  t h r e e  t i m e s  l a r g e r  than  
t h e  lowest  maximum r a t e  (1.3 p e r c e n t ) ,  bu t  t h i s  v a r i a t i o n  i s  
s t i l l  much sma l l e r  t han  t h e  one observed f o r  i n f a n t  m o r t a l i t y .  
For t h r e e  c o u n t r i e s  w e  have t h e  p o s s i b i l i t y  of ana lyz ing  
t h e  evo lu t ion  of  t h e  r e g i o n a l  m o r t a l i t y  regime f o r  young a d u l t s .  
The d a t a  f o r  Canada and t h e  United S t a t e s  show t h a t  t h e  m o r t a l i t y  
r a t e  f o r  t h e  15-29 age group i s  i n c r e a s i n g  n o t  only a t  t h e  
n a t i o n a l  l e v e l ,  bu t  a l s o  i n  each of  t h e i r  reg ions .  I n  Poland, 
however, only t h e  r eg ions  conta in ing  t h e  main urban a r e a s  have 
experienced such an i n c r e a s e .  A l l  t h r e e  c o u n t r i e s  show no t  
only an i n c r e a s e  i n  t h e i r  lowest r eg iona l  r a t e ,  b u t  a l s o  an 
i n c r e a s e  i n  t h e i r  h i g h e s t  r e g i o n a l  r a t e .  Note t h a t  t h i s  d e t e r -  
i o r a t i o n  of  m o r t a l i t y  cond i t ions  among young a d u l t s  seems t o  
be accompanied by a  r educ t ion  i n  t h e  r e g i o n a l  m o r t a l i t y  
d i f f e r e n t i a l s  f o r  t h i s  age group. I n s o f a r  a s  young-adult 
m o r t a l i t y  i s  r e l a t e d  t o  t r a f f i c  acc iden t s  (mainly f o r  males) 
and ch i ldbea r ing ,  one may assume t h a t  t h i s  r educ t ion  i n  r e g i o n a l  
m o r t a l i t y  d i f f e r e n t i a l s  i s ,  a t  l e a s t  p a r t i a l l y ,  due t o  a 
r e g i o n a l l y  more uniform r a t e  of c a r  ownership and medical  
progress .  
The l a s t  age group w e  a r e  cons ider ing  i s  t h e  o l d  age g r o u p  
(65 yea r s  and o v e r ) .  Here t o o  w e  could use t h e  g r o s s  dea th  
r a t e  a s  a summary measure of t h e  m o r t a l i t y  l e v e l  a t  t h e s e  ages.  
I t  does,  however, no t  come a s  a s u r p r i s e  t h a t  t h e  GDR f o r  t h e  
65 and over  age group r e p r e s e n t s  t h e  main p a r t  (about 90  per- 
c e n t )  of  t h e  t o t a l  (over  a l l  age groups) g r o s s  dea th  r a t e ,  and 
t h e r e f o r e ,  t h a t  r e g i o n a l  d i f f e r e n t i a l s  i n  t h e  GDRs f o r  t h e s e  
ages  a r e  h igh ly  s i m i l a r  t o  t h o s e  observed f o r  t h e  GDR over  a l l  
age groups. A comparison between Table 7 ,  which g ives  r e g i o n a l  
d i f f e r e n t i a l s  i n  t h e  g r o s s  dea th  r a t e s  f o r  t h e  65 and over  pop- 
u l a t i o n ,  and Table 4 shows t h i s  q u i t e  c l e a r l y .  
I n  o rde r  t h e r e f o r e  t o  g e t  a more p r e c i s e  i d e a  of t h e  
r e g i o n a l  d i f f e r e n c e s  i n  t h e  m o r t a l i t y  regime of t h e  o l d e r  age 
groups,  w e  should cons ider  t h e  dea th  r a t e s  of each f ive-year  
age group s e p a r a t e l y .  The o l d e s t  f ive-year  age group f o r  which 
d a t a  a r e  a v a i l a b l e  i n  each of t h e  17 NMO c o u n t r i e s  i s  t h e  70-74 
age group.- Indeed, i n  t h e  c a s e  of Finland and t h e  German Demo- 
c r a t i c  Republic,  t h e  l a s t ,  open-ended age group i s  t h e  group of 
those  aged 75 and over .  Of course ,  w e  could have analyzed t h e  
r e g i o n a l  dea th  r a t e s  f o r  t h i s  group, b u t  r eg iona l  d i f f e r e n c e s  
i n  t h e  age d i s t r i b u t i o n  wi th in  t h i s  very l a r g e  age i n t e r v a l  
would make any comparison h ighly  d i s p u t a b l e .  W e  have t h e r e f o r e  
chosen t o  l i m i t  our  a n a l y s i s  of r e g i o n a l  d i f f e r e n t i a l s  i n  o l d  
age m o r t a l i t y  t o  t h e  70-74 age group. Table 8 p r e s e n t s  f o r  
each country of our  sample, t h e  minimum and maximum r e g i o n a l  
va lues  of t h e  d e a t h  r a t e  f o r  t h i s  age group a s  w e l l  a s  t h e  
mean a b s o l u t e  d e v i a t i o n  from t h e  n a t i o n a l  average.  
Table 7. Regional differentials in the gross death rates for 
the 65 and over population: both sexes. 
Country (Period of observa- Nat ional  Lowest Highest MAD MADIN 
t i o n ,  number of r eg ions )  (N) ( i n  %) 
Aus t r i a  (1967-1973) (9) 
Bulgaria  (1975) (7) 
Canada (1966-1971) (10) 
(1971-1976) (10) 
Czechoslovakia (1975) (12) 
Federa l  Republic of Germany 
(1974) ( 1 1 )  
Finland (1974) (121a 
France (1975) (8) 
German Democratic Republic 
(1975) ( 1 0 ) ~  
Hungary (1974) (6) 
I t a l y  (1971) (4) 
Japan (1970) (8) 
Netherlands (1974) ( 1 1 )  
Poland (1973) (9) 
(1977) (13) 
Sovie t  Union (1974) (8) 
Sweden (1974) (8) 
United Kingdom (1970) (10) 
United S t a t e s  (1958) (4) 
(1970) (4) 
a Age-specific dea th  r a t e s  were a v a i l a b l e  f o r  16 r a t h e r  than  18 age groups 
and a r e  t h e r e f o r e  no t  included i n  t h i s  comparison. 
Table 8. Regional d i f f e r e n t i a l s  i n  t h e  death r a t e s  ( i n  percent )  
f o r  t h e  70-74 age group: both sexes.  
Country (per iod of observa-  N a t i o n a l  Lowest Highes t  MAD MADIN 
t i o n ,  number o f  r e g i o n s )  (N) ( i n  %) 
A u s t r i a  (1967-1973) (9) 
B u l g a r i a  (1975) (7)  
Canada (1966-1971) (10) 
(1971-1976) (10) 
Czechoslovakia  (1975) (12) 
F e d e r a l  Republ ic  of Germany 
(1974) (11) 
F i n l a n d  (1974) (12) 
German Democratic Republ ic  
(1975) (10) 
Hungary (1974) (6 )  
I t a l y  (1971) (4) 
Japan (1970) (8) 
Ne ther lands  (1974) (11) 
Poland (1973) (9) 
(1977) (13) 
S o v i e t  Union (1974) (8) 
Sweden (1971) (8) 
Uni ted Kingdom (1970) (10) 
Uni ted S t a t e s  (1958) (4) 
(1970) (4)  
From the figures produced in this table, it is apparent 
that, on the whole, the range between the extreme regional values 
is much smaller for old age (70-74) mortality than for infant 
(0-4) and young adult (15-29) mortality. In 13 out of the 17 
countries, the ratio between the maximum and minimum regional 
values is smaller for the 70-74 age group than for any of the 
two other age groups considered, and only in one case is this 
ratio higher in both comparisons. In only one case (Bulgaria) 
is the highest regional old age mortality rate more than 50 per- 
cent above the lowest regional rate observed in the country. 
Moreover, in only one country does the mean absolute deviation 
represent more than 10 percent of the national average, while, 
as far as infant and young adult mortality is concerned this 
is the case in 8 and 12 countries, respectively. Moreover, 
when we compare countries, one observes that the highest regional 
rate (7.2) is only two times larger than the smallest rate (3.3), 
whereas in the case of infant and young adult mortality, the 
ratio between the smallest and the largest rate is from 1 to 8 
and from 1 to 5, respectively. 
The data in Table 8 also show that the maximum rate observed 
in the Soviet Union and Sweden (3.9 percent) is smaller than the 
lowest rates observed in most of the other countries (the excep- 
tions are Canada, France, and the Netherlands). When we consider 
only the observed minimum or maximum rates in each country, the 
range is relatively narrow; the minimum rate varies from 3.3 to 
4.9 and the maximum rate from 3.9 to 7.2. Again this variation 
is much smaller than the one observed for infant and young adult 
mortality. 
For seven countries of our sample, we are able to disaggre- 
gate these old (70-74) mortality rates by sex. This is done in 
Table 9. It does not come as a surprise that old age mortality 
is much larger for males than for females. Actually, males 
have a mortality rate that is almost twice the rate observed 
for females. (In the case of France, the national rate for 
males is exactly double that of females.) On the whole, the 
importance of regional disparities (as measured by the mean 
Table  9 .  Regional  d i f f e r e n t i a l s  i n  t h e  d e a t h  r a t e s  ( i n  p e r c e n t )  
f o r  t h e  70-74 age group: males and females .  
Country (Period o f  observa- Nat ional  Lowest Highest MAD MADIN 
t i o n ,  number of  r eg ions )  (N) ( i n  %) 
a .  males 
Canada (1966-1971) (10) 
(1971-1976) (10) 
Federa l  Republic of  Germany 
(1971) (1 1) 
F in land  (1974) (12) 
France (1975) (8) 
Japan (1970) (8) 
Sweden (1974) (8) 
United Kingdom (1970) (10) 
b. females 
Canada (1966-1971) (10) 
(1971-1976) (10) 
Federa l  Republic of  Germany 
(1971) (11) 
F in land  (1974) (12) 
France (1975) (8) 
Japan (1970) (8) 
Sweden (1974) (8) 
United Kingdom (1970) (10) 
absolute deviation divided by the national figure) seems to be 
of the same magnitude for males as for females. There is, 
however, one main exception: Sweden. In Sweden these dispari- 
ties seem to be twice as large for males as for females. There 
are two countries (Canada in 1971-1976 and France) where, for 
both males and females, the mean absolute deviation (when divided 
by the national figure) is larger than for the total population. 
This would indicate that in these countries, these disparities, 
while being of the same magnitude for each of the two sexes, 
have a different regional pattern. More data, over a larger 
number of countries and over a larger number of regions within 
these countries, are needed in order to further explore this 
question. 
The global picture that emerges from the regional mortality 
data available for each of the 17 countries of our sample, is 
that even in these highly developed countries, there are still 
regional disparities in life expectancy, particularly for males, 
but that these disparities seem to be due mainly to the consid- 
erable differences in infant and young adult mortality and much 
less to disparities in old age mortality. 
4. A GLOBAL MEASURE OF REGIONAL MORTALITY DIFFERENTIALS 
There are two main ways to analyze regional differences 
in the mortality regime. The first one is based on the various 
age-specific death rates (or probabilities). These may be sum- 
marized through the traditional mortality indicators (crude and 
gross death rates, life expectancy, mean age, etc.), as was done 
in the previous section, or they may be parametrized by fitting 
a mathematical function. The second approach is based, not on 
the death rates as such, but on the regional differences in 
these rates. These regional differences are used directly as 
inputs in the analysis of regional discrepancies. 
The parametrizing approach has been considerably developed 
in the last decade. In particular, we refer here to the Brass 
logit relational system (Brass 1971), which is based on an 
empirical standard set of surviving probabilities and has been 
extended by Brass (1977) himself and by Zaba (1979) from a two- 
into a four-parameter system. The Brass-Zaba model usually 
performs very well, except for the youngest and oldest ages. 
In order to obtain a better fit at those ages, Stoto (1979) 
and Gomez de Leon (1980) recently proposed a transformation that 
allows one to "twist" the standard at those ages (instead of 
using fixed functions of deviations from the standard). 
As a first step, we adopted Brass's original two-parameter 
logit system to the mortality data of Canada, disaggregated into 
10 provinces, 2 sexes, and 18 age groups. The results were 
quite remarkable; the fit was perfect (r2 = 0.99 or 1.00) in all 
of the 20 cases considered. The reason for this lies in the 
fact that, by using five-year age groups, one introduces a 
"smoothing" of the age profile. This smoothing is considerable 
particularly in the case of the youngest and the oldest ages 
(the 0-1 deviation is diluted into the 0-4 figure, and the devia- 
tions at the oldest ages are collapsed into one figure for the 
last, open-ended, 85 and over, age group). Another reason 
for the remarkable performance of the Brass model in our case 
relates to the choice of the standard. The various regional 
logits were regressed against national values. (The lack of 
comparability of our mortality data between the various countries 
prevented the use of any "international" standard.) This implies 
that these regional values are-at least partially-regressed 
against themselves. 
These various considerations also help to interpret another 
characteristic of the results we obtained by using the Brass 
model; namely, the estimated value of the two parameters did 
not significantly differ between regions. From this we should 
conclude that there are no regional mortality differentials 
in Canada, a conclusion that is highly disputable in view of the 
data and mortality indicators presented in the previous section. 
Actually, the correct conclusion seems to be that the Brass 
model is not suited for analyzing regional mortality differen- 
tials. As we have seen in the previous section, it is mainly in 
the youngest age groups in which these interregional differences 
appear. By smoothing the various regional mortality curves, one 
makes them more or less similar, and by regressing on the base 
of 18 observations (the 18 age groups), one gives the same weight 
to the observations for which there are no regional differen- 
tials and to those where these differentials are to be found. 
As a result, the two or three observations (age groups) for 
which significant regional differences may exist are lost among 
a large number of "undifferentiated" observations. Instead of 
giving to the regional differences the opportunity to be expressed, 
the model leads to a dissolution of these differences. As a 
tool for estimating missing data and for projection, the Brass 
model (and its extensions) undoubtedly is very useful. But for 
an analysis of interregional differences, it seems that-at least 
with the kind of data available-this model is not appropriate. 
Still along the line of parametrizing, instead of creating 
smooth curves approximating the survival probabilities (expressed 
in form of logits) as in the Brass approach, one may directly use 
the curve representing the age-specific death rates and try to 
find a mathematical function for this curve. One such function 
has been proposed by Heligman and Pollard (1979). (For an 
interesting application of the model, see Brooks et al. 1980). 
Their model contains eight parameters: three express infant and 
childhood mortality, three others reflect a hump-like "accident" 
component for young adults, and the last two relate to a senescent 
mortality component reflecting the mortality effects of aging. 
Despite the many attractive features of this model, we 
decided not to apply it to the mortality data of the different 
regions of IIASA's NMO countries. To be meaningful, such 
an application requires single-year death rates, whereas 
the regional data available refer to five-year age groups. An 
age profile limited to five-year age groups does not allow the 
parameters referring to infant mortality (0-1, 1-4), accident 
mortality among young adults (18-25), and old age mortality 
(75 and over), to express much of the phenomena they are supposed 
to reflect. Moreover, for 9 out of the 17 countries, the regional 
mortality data available are not disaggregated by sex; this leads 
to a dilution of the "accident" component, which is meaningful 
mainly for male mortality. Finally, for two countries, the 
last, open-ended, age group is 75 and over (instead of the 85 
and over class used in the other countries), so that, in these 
cases, the parameters of the old age component lose much of 
their meaning. All this would make any comparison of the esti- 
mated parameters rather questionable. 
The various considerations developed above lead us to the 
conclusion that, with the regional mortality data available, 
parametrizing is not an appropriate approach for the study of 
regional differentials. We thus turn to a second approach, 
which consists in analyzing directly the regional differences 
in age-specific death rates. In an analysis of regional mortal- 
ity differentials, we are indeed not so much interested in 
describing the level and age profile of death rates (which is 
actually the main output of the parametrizing approach just 
discussed), as in measuring to what extent mortality conditions 
vary across regions. The latter problem may be decomposed into 
two questions: 1) how to measure the degree of above-average 
-or below-average-mortality in a region when compared with a 
given standard (which in our case will be a national standard), 
a question of the overall level of a region's mortality differ- 
ential; and 2) how to describe the age profile of these mortality 
differentials, i.e., what age groups account for the diver- 
gence. 
In order to measure the overall level of a region's mortal- 
ity differential, we propose applying a method widely used in 
regional economic analysis: the so-called "shift-share" method. 
The purpose of this method is to decompose a region's growth 
(in our case, a negative growth due to mortality) into two 
main ccmponents: growth due to the structure of the region and 
growth due to the dynamics (the "competitiveness") of the region. 
The f i r s t  of  t h e s e  two components exp res se s  t h e  number of dea ths  
t h a t  would have occur red  i n  t h e  r eg ion  i f  one a p p l i e s  t o  t h e  
g iven  age s t r u c t u r e  of t h e  r eg ion  t h e  n a t i o n a l  ( s t a n d a r d )  age- 
s p e c i f i c  d e a t h  r a t e s .  I t  r e p r e s e n t s  t h e  number o f  d e a t h s  
expected i n  t h e  r eg ion  i f  t h e r e  were no r e g i o n a l  m o r t a l i t y  
d i f f e r e n t i a l s .  The second component r e f l e c t s  t h e  number of  
dea ths  t h a t  d i d  o r  d i d  n o t  occur  i n  t h e  r eg ion  because of  t h e  
f a c t  t h a t  t h e  r e g i o n ' s  age - spec i f i c  r a t e s  a r e  above o r  below 
t h e  n a t i o n a l  average.  
I f  Kix = t h e  number of i n h a b i t a n t s  of  age x  i n  r eg ion  i 
' ix  = t h e  d e a t h  r a t e  a t  age x  i n  r eg ion  i 
6 = t h e  n a t i o n a l  d e a t h  r a t e  a t  age x  
X 
Di = t h e  t o t a l  ( a l l  ages )  number of dea ths  i n  r eg ion  i 
then  
Note t h a t  t h e  s t r u c t u r a l  component could be f u r t h e r  decom- 
posed i n t o  two p a r t s ;  one p a r t  r e f l e c t i n g  t h e  number of  d e a t h s  
t h a t  would have occur red  i n  t h e  r eg ion  i f  t h i s  r eg ion  had had 
t h e  same age  s t r u c t u r e  a s  t h e  n a t i o n ,  and t h e  second p a r t  
exp res s ing  t h e  number o f  d e a t h s  due t o  t h e  d i f f e r e n c e  i n  age 
s t r u c t u r e .  Thus s i , t h e  expected number of dea ths  i n  t h e  r e g i o n ,  
may be w r i t t e n  a s  
where t h e  l a s t  t e r m  on t h e  r i g h t  r e p r e s e n t s  t h e  number of dea ths  
due t o  t h e  d i f f e r e n c e  i n  age s t r u c t u r e  a s  such ( independent  of 
any d i f f e r e n c e s  i n . d e a t h  r a t e s ) .  However, because t h e  main focus  
of t h i s  paper  i s  on r e g i o n a l  d i f f e r e n t i a l s  i n  t h e  m o r t a l i t y  
schedule  r a t h e r  t han  on d i f f e r e n t i a l s  i n  t h e  age s t r u c t u r e ,  w e  
w i l l  not  make use  of t h i s  ex t ens ion  of  t h e  model. 
The "regional mortality differential" component presents 
some interesting features. First, this component i,s the sum of 
the age-specific regional mortality differentials, weighted by 
the importance of the corresponding age group. This offers an 
important advantage. Indeed, when the absolute number of deaths 
is small (either because the region is small or because the age 
group has a high rate of survival), it often happens that the 
figure for the death rate is not very meaningful (particularly 
when mortality data refer to a one-year period). Moreover, in 
such a case, expressing the differentials in relative terms may 
be misleading: if the death rate is 1/10,000 in one region, 
theslightest (fortuitous) difference with respect to the death 
rate observed at the national level will easily represent a 
large percentage. But this large relative difference is not 
meaningful; first, because from the individual's point of view, 
it is the absolute level, and therefore the absolute difference, 
which matters, rather than the relative difference; and second, 
because large relative differences are often based on small 
numbers, reflecting possibly random phenomena. The conclusion 
of this is that it is important to express differentials in 
absolute terms and to have them weighted by the number of 
individuals exposed to this higher or lower mortality risk. 
By doing so, one introduces a kind of built-in correction, where 
large absolute differences, when they are due to small numbers, 
have only a minor impact on the computed level of overall mortal- 
ity, either because the age-specific death rate (and thus the 
number of deaths) is low anyway, or because the population 
figure is small. 
In this connection, it should be stressed that this weighting 
process also eliminates the biases due to the particular regional 
disaggregation that has been chosen. With most indicators of 
regional disparity, it is well known that, all other things 
being equal, the finer this disaggregation, the larger the 
national measure of regional disparity. This is because, 
explicitly (as when the mean absolute deviation is used) or 
implicitly (when comparing for instance the results of regional 
parametrization), one gives the same weight to each regional 
observation. With the measure used here, however, because each 
of the m regional observations is actually the weighted sum of 
a finite number n of sub-regional observations, the global 
(i.e., national) measure of regional disparity, being itself 
regionally weighted, will be the same with m regional observa- 
tions or with mn regional observations. This eliminates of 
course one of the main, if not the most important, obstacle 
to international comparisons, so that in this respect we will 
be allowed to derive more meaningful conclusions than previously. 
The second feature of the regional component is related to 
the one just discussed. This component combines age structure 
and mortality differentials. There is however a possible draw- 
back in this kind of combination, because the results obtained 
by applying such a formula do not reflect only the level of 
above or below-average mortality, but also the difference in 
age structure between the region and the national standard. In 
order to take this into account, we will further decompose the 
regional component (R) into two parts, so that 
where the first term on the right expresses the number of deaths 
due to regional mortality differentials as such, while the second 
term reflects the effect of the interaction between differences 
in age structure and differences in mortality conditions. Note 
that the first term of formula (4), which thus represents a 
standardized measure of regional mortality differentials, 
necessarily has the same sign as the non-standardized measure of 
formula (3). Differences in age structure may reduce or increase 
the level of above-average or below-average mortality of a 
region, but not change above- (below-) average mortality into 
below- (above-) average mortality. 
The va r ious  formulas presented  above l e a d  only t o  abso lu te  
numbers. I n  o rde r  t o  o b t a i n  from them a measure of above- 
average o r  below-average m o r t a l i t y ,  one has t o  r e l a t e  t h e  t o t a l  
( i . e . ,  over  a l l  ages )  number of unexpected (excess)  dea ths  o r  
unexpected s u r v i v a l s  (missing d e a t h s )  of a  r eg ion  t o  t h e  number 
of expected dea ths .  I n  o t h e r  words, t h e  number of dea ths  t h a t  
have occurred i n  t h e  r eg ion  because of t h e  d i f f e r e n c e s  i n  t h e  
d e a t h  r a t e s  [obtained from formula ( 3 )  o r  ( 4 )  1 , i s  d iv ided  by 
the  number of dea ths  expected when no such d i f f e r e n c e s  had 
e x i s t e d  [obtained from formula ( 2 ) l .  W e  t hus  d e f i n e  our  observed 
( i . e . ,  non-standardized) i n d e x  o f  m o r t a l i t y  d i f f e r e n t i a l  (IMDl 
f o r  a  g i v e n  r e g i o n  i t  a s  
and our s tandard ized  index ( i . e . ,  s tandard ized  f o r  d i f f e r e n c e s  
i n  age s t r u c t u r e )  a s  
I f  p o s i t i v e  ( n e g a t i v e ) ,  t h e  index shows t h a t  t h e  reg ion  has  an 
o v e r a l l  above- (below-) average m o r t a l i t y .  The l e v e l  of t h e  
index r e p r e s e n t s  t h e  pe rcen t  of excess  ( o r  miss ing)  dea ths  due 
t o  t h e  f a c t  t h a t  t h e  r e g i o n ' s  l e v e l  (and age p r o f i l e )  of t h e  
death r a t e s  i s  d i f f e r e n t  from t h e  s tandard  ( i n  our  case ,  t h e  
n a t i o n a l  va lues )  . 
Unt i l  now, w e  have only obtained a  measure of t h e  l e v e l  of 
above- o r  below-average m o r t a l i t y  of a  p a r t i c u l a r  region.  W e  
a l s o  want t o  d e r i v e  from t h i s  r eg iona l  measure, appl ied  t o  each 
u n i t  of a  r e g i o n a l  system, a  n a t i o n a l  measure t h a t  w i l l  express  
t h e  degree of r e g i o n a l  d i s p a r i t y  w i t h i n  t h e  whole system. A 
t h i r d  f e a t u r e  of t h e  " r e g i o n a l  m o r t a l i t y  d i f f e r e n t i a l "  component 
' d i s c u s s e d  i n  t h e  prev ious  pages w i l l  h e l p  us  i n  developing t h i s  
n a t i o n a l  measure. 
This  t h i r d  f e a t u r e  i s  expressed  by a  mathematical  p rope r ty  
of t h e  r e g i o n a l  component. L e t  us indeed cons ide r  t h i s  r eg iona l -  
d i f f e r e n t i a l  component f o r  a  g iven age group x  i n  a  given r eg ion  
i. W e  have, a s  i n  formula ( 3 ) ,  
When summed ove r  a l l  r e g i o n s  of a  p a r t i c u l a r  system ( c o u n t r y ) ,  
one o b t a i n s  
I n  o t h e r  words, f o r  a  g iven  age group,  t h e  t o t a l  ( n a t i o n a l )  
number of  "expected"  d e a t h s  i s  n e c e s s a r i l y  equa l  t o  t h e  t o t a l  
( n a t i o n a l )  number of observed d e a t h s ,  s o  t h a t  t h e  sum over  a l l  
r eg ions  of t h e  r e g i o n a l - d i f f e r e n t i a l  component n e c e s s a r i l y  
equa l s  t o  ze ro .  This  "zero-sum game" p rope r ty  l e a d s  t o  two 
n a t i o n a l  measures of r e g i o n a l  d i s p a r i t y  p a r t i c u l a r l y  u s e f u l  i n  
our  a n a l y s i s .  
I f ,  f o r  a  g iven age group x ,  t h e  sum of t h e  r e g i o n a l  
d i f f e r e n t i a l  components n e c e s s a r i l y  e q u a l s  z e r o ,  it impl i e s  
t h a t  t h e  number o f  exces s  d e a t h s  i n  t h e  r eg ions  o f  above-average 
m o r t a l i t y  i s  equa l  t o  t h e  number of  miss ing  d e a t h s  i n  t h e  r eg ions  
of  below-average m o r t a l i t y .  I f  w e  add t h i s  t o t a l  number of 
exces s  dea ths  and t h i s  t o t a l  number of  miss ing  d e a t h s  [ i . e . ,  
i f  w e  t a k e  t h e  sum over  a l l  r eg ions  of  t h e  a b s o l u t e  va lue  o f  
each Kix ( & i x  - 6 x ) ] ,  w e  o b t a i n  t h e  t o t a l  number of  d e a t h s  t h a t  
should  be  " t r a n s f e r r e d "  between r eg ions  i n  o r d e r  t o  o b t a i n  uni-  
form r e g i o n a l  m o r t a l i t y  c o n d i t i o n s  over  t h e  whole system. By 
r e l a t i n g  t h i s  grand t o t a l  number of miss ing and excess l la--"  
component 
t o  t h e  t o t a l  number of d e a t h s  observed a t  age x  i n  t h e  
>ping t h i s  
we then  o b t a i n  an i n d e x  o f  r e g i o n a l  m o r t a l i t y  d i s p a r i t y  f o z  
group x  i n  count ry  j :  
I M D  = I j x  D 
j x  
2 L [ ~ ~ ~ ( 6 ~ ~  - 6 x ) ]  
- 
i 
- f o r  ( 6 i x  - > 0 (8) 
I t  i s  now easy  t o  d e r i v e  from t h i s  an o v e r a l l  ( a l l  ages )  n a t i o n a l  
measure o f  r e g i o n a l  m o r t a l i t y  d i s p a r i t y .  Indeed,  because f o r  
each age group x  i n  coun t ry  j ,  t h e  t o t a l  number of exces s  d e a t h s  
equa l s  t h e  t o t a l  number of miss ing  d e a t h s ,  when w e  sum ove r  a l l  
age groups of count ry  j, w e  n e c e s s a r i l y  o b t a i n  t h e  same e q u a l i t y ,  
and t h e r e f o r e  
C o r r e l a t i v e l y ,  i f  w e  cons ide r  t h e  t o t a l  popu la t ion  ( a l l  age 
groups)  and sum ove r  a l l  r eg ions  i t h e  v a r i o u s  r e g i o n a l  compon- 
e n t s  Ri, w e  w i l l  a l s o  n e c e s s a r i l y  o b t a i n  ze ro ,  t h a t  is :  t h e  
t o t a l  (over  a l l  ages )  number of excess  dea ths  i n  a l l  r eg ions  of 
above-average m o r t a l i t y  e q u a l s  t h e  t o t a l  (over  a l l  ages )  number 
of miss ing d e a t h s  i n  a l l  r e g i o n s  of below-average m o r t a l i t y .  
We may t h u s  a l s o  w r i t e :  
I f  we add t h i s  t o t a l  number of excess  dea ths  and t h i s  t o t a l  
number of miss ing d e a t h s  [ i . e . ,  i f  we t a k e  t h e  sum over  a l l  
r e g i o n s  of  t h e  a b s o l u t e  va lue  of each I K i x ( B i x  - 6 x ) ] ,  we 
X 
o b t a i n  t h e  t o t a l  number of dea ths  t h a t ,  i r r e s p e c t i v e  of  age ,  
should be " t r a n s f e r r e d "  between r eg ions  i n  o r d e r  t o  o b t a i n  
uniform r e g i o n a l  m o r t a l i t y  c o n d i t i o n s  over  t h e  whole system. 
By r e l a t i n g  t h i s  grand t o t a l  of miss ing  and excess  d e a t h s  t o  
t h e  t o t a l  number of d e a t h s  observed i n  t h e  t o t a l  ( a l l  ages )  
popu la t ion  of t h e  count ry ,  w e  f i n a l l y  o b t a i n  a  g l o b a l  n a t i o n a l  
i n d e x  o f  r e g i o n a l  m o r t a l i t y  d i s p a r i t y  i n  count ry  j : 
E 1: K i x ( t i x  - 6x1 
IMD, = 
I t  should be  s t r e s s e d  t h a t  f o r  each p a r t i c u l a r  age group a s  w e l l  
a s  a t  t h e  g l o b a l  (ove r  a l l  ages )  l e v e l ,  t h e  t o t a l  "observed" 
number of  excess  (miss ing)  dea ths  and t h e  t o t a l  " s t anda rd i zed"  
( f o r  d i f f e r e n c e s  i n  t h e  age s t r u c t u r e )  number of exces s  ( m i s -  
s i n g )  dea ths  i s  n o t  n e c e s s a r i l y  t h e  same. Therefore ,  i f  we 
want t o  o b t a i n  a  measure of  r e g i o n a l  m o r t a l i t y  d i s p a r i t y  t h a t  
i s  n o t  b i a sed  f o r  r e g i o n a l  d i f f e r e n c e s  i n  t h e  age s t r u c t u r e ,  w e  
w i l l  have t o  s u b s t i t u t e  t h e  f i r s t  t e r m  on t h e  r i g h t  of formula 
( 4 )  f o r  formula ( 3 )  i n  t h e  numerator of formula ( 9 )  above, s o  
t h a t  t h e  s t a n d a r d i z e d  g l o b a l  i n d e x  w i l l  be  
* 1 IMD, = 
t h e  e q u a l i t y  between ( 9 )  and ( 9 ' )  be ing  n o t  v a l i d  i n  t h i s  ca se .  
Formulas ( S ) ,  (6), ( 8 ) ,  ( 9 ) ,  and (10)  w i l l  provide  us  w i th  
t h e  needed t o o l s  f o r  ana lyz ing  r e g i o n a l  m o r t a l i t y  d i f f e r e n t i a l s  
i n  each country  o f  ou r  IIASA sample. Because of  space  c o n s t r a i n t s ,  
it i s  n o t  a p p r o p r i a t e  t o  d i s c u s s  t h e  p a r t i c u l a r  m o r t a l i t y  l e v e l  
of each region in each country, as measured through formulas (5) 
and (6). The results obtained from these formulas will thus be 
presented only for information (in the Appendix), except for 
some particularly interesting cases, which will be mentioned 
incidentally in our global analysis. We are thus left with 
two main questions: What is the degree of regional disparity 
in the mortality conditions of each country, and to what extent 
does this regional disparity vary with the age groups? 
Table 10 provides us with some answers to the first of these 
questions. From the data shown, some important conclusions on 
the level of regional mortality disparity in IIASA's NMO coun- 
tries may be derived. 
1. The overall level of regional mortality disparity, as 
measured through the index of formulas (9) and (1 0) , varies con- 
siderably between countries. The index actually ranges from 1.3 
in Hungary to 7.8 in the United Kingdom, a sixfold variability. 
This means that, while in Hungary only 1.3 percent of the total 
number of deaths should be redistributed across regions in order 
to obtain identical mortality conditions among regions (that is, 
regions of above-mortality have 0.65 percent "excess" deaths, 
and regions of below-mortality have 0.65 percent "missing deaths"); 
in the United Kingdom this percentage is six times larger. 
2. Thanks to the "weighting" process implied in the formulas 
used, international comparisons are not biased for differences 
in regional disaggregation, so that we now may group the 17 
countries of our sample according to their level of regional 
mortality disparity. (Of course, this abstracts from problems 
related to differences in definitions and in periods of observa- 
tion.) Three main groups may be considered: six countries where 
regional differentials are low [Hungary ( 1 .3) , Japan (2.4) , 
Austria (2.6), the Federal Republic of Germany (2.9), the Soviet 
Union (2.9) and the United States (2.9) 1 , seven countries where 
these disparities are "middle-range" [the German Democratic 
Republic (3.3), the   ether lands (3.4), Poland (3.5 in 1973, 3.1 
Table 10. Index of regional mortality disparity in IIASA's NMO 
countries. 
Country (Period of observa- 
tion, number of regions) Observed Standardized 
Austria (1967-1973) (9)  
Bulgaria (1975)  (7)  
Canada (1966-197 1 ) (10) 
(1971-1976) (10) 
Czechoslovakia (1975)  ( 1  2 )  
Federal Republic of Germany 
(1974)  ( 1 1 )  
Finland (1974) (12)  
France (1975) (8) 
German Democratic Republic 
(1975) (10) 
Hungary (1974) (6 )  
Italy (197 1 )  (4)  
Japan (1970) (8)  
Netherlands ( 1  974) ( 1 1 ) 
Poland (1973)  (9)  
(1977)  (13)  
Soviet Union (1974)  (8) 
Sweden (1974)  (8)  
United Kingdom (1970)  (10) 
United States (1958)  (4 )  
(1970) (4)  
i n  1977) ,  Sweden ( 3 . 5 ) ,  I t a l y  ( 3 . 7 ) ,  Canada ( 4 . 4 )  and Czechoslo- 
vak ia  ( 4 . 6 ) ] ,  and f o u r  c o u n t r i e s  where r e g i o n a l  m o r t a l i t y  d i f -  
f e r e n t i a l s  a r e  r e l a t i v e l y  high [Finland (6 .3)  , France (6 .3)  , 
Bulgar ia  (6 .4)  and t h e  United Kingdom (7.8) 1 . 
3. From t h e  c l a s s i f i c a t i o n  ske tched  above, w e  see t h a t  
t h e r e  is  no c l e a r  r e l a t i o n  between l e v e l  o f  m o r t a l i t y  and l e v e l  
o f  r e g i o n a l  m o r t a l i t y  d i s p a r i t y .  More p r e c i s e l y ,  t h e  o f t e n  
assumed d i r e c t  r e l a t i o n  (low m o r t a l i t y  c o u n t r i e s  have lower 
r e g i o n a l  m o r t a l i t y  d i f f e r e n t i a l s  t han  h igher  m o r t a l i t y  c o u n t r i e s )  
seems n o t  t o  be observed i n  ou r  sample. Le t  us  compare t h e  
r e s u l t s  of  Table  10 wi th  t h e  d a t a  on n a t i o n a l  l i f e  expectancy 
a t  b i r t h  produced i n  Table 1. W e  may n o t i c e  t h a t  i n  t h e  group 
of  c o u n t r i e s  where r e g i o n a l  d i s p a r i t i e s  a r e  low, t h e r e  a r e  
c o u n t r i e s  w i th  r e l a t i v e l y  low l i f e  expectancy (Hungary and t h e  
S o v i e t  Union) as w e l l  as c o u n t r i e s  wi th  r e l a t i v e l y  h igh  l i f e  
expectancy ( t h e  Fede ra l  Republic of Germany and J a p a n ) .  S i m i l a r l y ,  
i n  t h e  group of  c o u n t r i e s  where r e g i o n a l  d i s p a r i t i e s  are high ,  
t h e r e  a r e  c o u n t r i e s  w i th  r e l a t i v e l y  low l i f e  expectancy (Bu lga r i a )  
a s  w e l l  a s  c o u n t r i e s  wi th  r e l a t i v e l y  high l i f e  expectancy (F rance ) .  
When i n t e r p r e t i n g  t h i s  absence of r e l a t i o n  between l e v e l  of  
m o r t a l i t y  and l e v e l  of  r e g i o n a l  d i s p a r i t y ,  one should cons ide r  
t h a t  a l l  c o u n t r i e s  of  o u r  IIASA sample a c t u a l l y  a r e  low m o r t a l i t y  
c o u n t r i e s .  I t  may be assumed t h a t  once a  count ry  has  a  l e v e l  
of  l i f e  expectancy of  69-75 y e a r s  ( t h e  range i n  which a l l  IIASA 
c o u n t r i e s  f a l l ) ,  any p o s s i b l e  impact of t h e  o v e r a l l  ( n a t i o n a l )  
m o r t a l i t y  c o n d i t i o n s  on r e g i o n a l  dea th  r a t e s  w i l l  be minimal, 
s o  t h a t  t h e  r e g i o n a l  m o r t a l i t y  regime i s  mainly determined by 
r e g i o n a l  (economic, c l i m a t i c ,  e t c . )  cond i t i ons .  
4 .  For t h r e e  c o u n t r i e s ,  w e  have some informat ion  on t h e  
e v o l u t i o n  o f  r e g i o n a l  d i s p a r i t y  over  t i m e .  I n  two of  t h e s e  
c o u n t r i e s ,  t h e r e  w a s  a  dec rease  i n  r e g i o n a l  m o r t a l i t y  d i s p a r i t y ,  
and i n  t h e  two c a s e s ,  t h e  r a t e  o f  dec rease  i s  q u i t e  s i m i l a r :  
t h e  index dec l ined  by 10 p e r c e n t  over  a  4-year pe r iod  i n  t h e  
c a s e  of Poland, by 30 p e r c e n t  over  a  12-year pe r iod  i n  t h e  c a s e  
o f  t h e  United S t a t e s .  I t  may be i n t e r e s t i n g  t o  n o t e  t h a t  i n  
the Polish case, this reduction in regional disparity was 
achieved in a period in which life expectancy at birth was 
(slightly) declining, while in the case of the United States 
this reduction in regional mortality disparity was concomitant 
with a marked increase in the expectation of life at birth. In 
the third country for which temporal data are available (Canada), 
there was also a marked increase in life expectancy, but, 
contrary to its neighbor, this was not accompanied by a decline 
in regional mortality differentials. In interpreting these 
results, one should, however, remember that Canadian mortality 
data refer to five-year periods, and thus may be considered as 
better expressing a temporal evolution, whereas mortality data 
for all other countries of our sample (except Austria) refer to 
a one-year period. Comparing mortality conditions between two 
years (1973 and 1977 in the case of Poland, and 1958 and 1970 
in the case of the United States) may be disputable, because 
too many "accidental" or episodic phenomena may affect the basic 
trend. (This is certainly the case with Poland, as will be 
shown below. ) 
5. As already stressed, one of the advantages of the 
measure of regional disparity adopted in this study is that it 
allows for a standardization where regional differences in the 
age structure are eliminated so as to obtain an estimate of 
regional mortality disparity expressing only regional differ- 
entials in mortality. The four results just discussed referred 
to the "observed", i.e., the non-standardized, level of regional 
mortality disparity. Let us now consider the standardized 
index, as given in the second column of Table 10. It is clear 
from a comparison between the observed index and the standardized 
index that regional differences in the age structure are not 
marked enough to significantly affect our measure of regional 
disparity. Only in two countries, the Soviet Union and Bulgaria, 
are there considerable differences between the two types of 
index. The USSR situation is probably related to the particular 
type of regional disaggregation used in this case (seven groups 
of urban areas and one rural area). When regional differences 
i n  t h e  a g e  s t r u c t u r e  a r e  t a k e n  i n t o  a c c o u n t ,  i .e . ,  when o n l y  
r e g i o n a l  d i f f e r e n c e s  i n  t h e  a g e - s p e c i f i c  d e a t h  r a t e s  a r e  con- 
s i d e r e d ,  t h e  i n d e x  f o r  t h e  USSR i n c r e a s e s  from 2 . 9  t o  3 . 3 ,  s o  
t h a t ,  a c c o r d i n g  t o  t h e ' c u t - o f f  p o i n t  used  i n  o u r  c l a s s i f i c a t i o n ,  
t h i s  c o u n t r y  s h o u l d  now b e  c o n s i d e r e d  a s  h a v i n g  a middle- range  
l e v e l  of  r e g i o n a l  m o r t a l i t y  d i s p a r i t y .  
The l a t t e r  d i s c u s s i o n ,  on  t h e  impact  o f  r e g i o n a l  d i f f e r e n c e s  
i n  t h e  a g e  s t r u c t u r e  on  t h e  measure o f  r e g i o n a l  m o r t a l i t y  d i s -  
p a r i t y ,  l e a d s  u s  t o  a  s h o r t  examina t ion  o f  t h e  l e v e l  o f  above- 
o r  below-average m o r t a l i t y  f o r  e a c h  s p e c i f i c  r e g i o n  i n  e a c h  
c o u n t r y ,  which i s  g i v e n  i n  t h e  Appendix. Of c o u r s e ,  it i s  n o t  
p o s s i b l e  i n  t h i s  b r i e f  r ev iew,  t o  c o n s i d e r  i n  d e t a i l  e a c h  of  
t h e  151 r e g i o n s  of  o u r  IIASA sample.  Only some g e n e r a l  comments 
w i l l  b e  made. 
I t  i s  c l e a r ,  f rom a comparison between t h e  o b s e r v e d  ( i . e . ,  
t h e  non-s tandard ized)  and s t a n d a r d i z e d  r e g i o n a l  i n d i c e s  of  t h e  
Appendix, t h a t ,  f o r  most  r e g i o n s ,  t h e  d i f f e r e n c e s  i n  t h e  a g e  
s t r u c t u r e  ( w i t h  r e s p e c t  t o  t h e  n a t i o n a l  s t r u c t u r e )  are n o t  
i m p o r t a n t  enough t o  have  a s i g n i f i c a n t  impact  on t h e i r  l e v e l  
o f  above- o r  below-average m o r t a l i t y ,  a s  measured t h r o u g h  o u r  
fo rmulas .  The most s t r i k i n g  e x c e p t i o n s  a r e  t h e  S o f i a  r e g i o n  
o f  B u l g a r i a ,  f o r  which t h e  l e v e l  o f  above-average m o r t a l i t y  
( w i t h  r e s p e c t  t o  t h e  n a t i o n a l  l e v e l )  i n c r e a s e s  from 8 p e r c e n t  
(when d i f f e r e n c e s  i n  t h e  m o r t a l i t y  regime a r e  combined w i t h  
d i f f e r e n c e s  i n  t h e  a g e  s t r u c t u r e )  t o  2 2  p e r c e n t  (when d i f f e r e n c e s  
i n  t h e  a g e  s t r u c t u r e  a r e  e l i m i n a t e d ) ,  and t h e  Urban Areas  of  
t h e  C e n t r a l  Asian  R e p u b l i c s  o f  t h e  USSR, f o r  which a n  above- 
a v e r a g e  m o r t a l i t y  o f  5 p e r c e n t  t o t a l l y  d i s a p p e a r s  when d i f f e r -  
e n c e s  i n  a g e  s t r u c t u r e  are accoun ted  f o r .  O t h e r ,  less i m p o r t a n t ,  
c a s e s  where t h e  e l i m i n a t i o n  o f  d i f f e r e n c e s  i n  a g e  s t r u c t u r e  
s i g n i f i c a n t l y  changes  t h e  r e s u l t s  a r e  i n  A u s t r i a  ( t h e  V o r a r l b e r g  
r e g i o n ) ,  i n  B u l g a r i a  ( t h e  Northwest  r e g i o n ) ,  i n  Czechos lovak ia  
( t h e  B r a t i s l a v a  r e g i o n ) ,  i n  t h e  F e d e r a l  Repub l i c  o f  Germany 
( t h e  W e s t  B e r l i n  r e g i o n ) ,  i n  F rance  ( t h e  North r e g i o n ) ,  and i n  
t h e  N e t h e r l a n d s  ( t h e  r e g i o n s  of  Zeeland,  Noord Braban t  and 
Limburg) .  I n  Canada, F i n l a n d ,  t h e  German Democrat ic  R e p u b l i c ,  
Hungary, I t a l y ,  J ap an ,  Poland,  Sweden, t h e  Uni ted  Kingdom and 
t h e  Uni ted  S t a t e s ,  e ach  r e g i o n  h a s  a  l e v e l  o f  above- o r  below- 
a v e r a g e  m o r t a l i t y  which i s  n o t  s i g n i f i c a n t l y  a f f e c t e d  by d i f f e r -  
e n c e s  i n  t h e  age  s t r u c t u r e .  
L e t  us  now t u r n  t o  t h e  l e v e l s  of  r e g i o n a l  above- o r  below- 
a v e r a g e  m o r t a l i t y  a s  such .  Even i f ,  a s  w e  j u s t  have  s e e n ,  d i f -  
f e r e n c e s  between obse rved  and s t a n d a r d i z e d  i n d i c e s  o f  m o r t a l i t y  
d i f f e r e n t i a l  a r e  n e g l i g i b l e  f o r  most r e g i o n s ,  it seems more 
a p p r o p r i a t e  t o  l i m i t  o u r  d i s c u s s i o n  t o  t h e  s t a n d a r d i z e d  measure 
o f  above- o r  below-average m o r t a l i t y .  Among t h e  151 r e g i o n s  o f  
o u r  sample,  t h e r e  a r e  17 r e g i o n s  f o r  which t h e  s t a n d a r d i z e d  
i n d i c e s  a r e  e q u a l  o r  s u p e r i o r  t o  10 p e r c e n t  ( i n  a b s o l u t e  v a l u e ) ,  
t h a t  i s ,  f o r  which t h e  number o f  " exces s "  o r  "miss ing"  d e a t h s  
r e p r e s e n t s  a t  l e a s t  10 p e r c e n t  of  t h e  number of  d e a t h s  t h a t  
would have been obse rved  i f  t h e  n a t i o n a l  m o r t a l i t y  regime had 
been a p p l i e d ;  12 o f  t h e s e  r e g i o n s  a r e  r e g i o n s  o f  above-average 
m o r t a l i t y .  
The two r e g i o n s  where above-average m o r t a l i t y  i s  t h e  h i g n e s t  
a r e  t h e  North r e g i o n  i n  France  (+27 p e r c e n t )  and t h e  S o f i a  r e g i o n  
i n  B u l g a r i a  (+22 p e r c e n t ) .  Other  r e g i o n s  o f  h i g h  above-average 
m o r t a l i t y  a r e  t h e  North Bohemia r e g i o n  (+I6 p e r c e n t )  i n  Czecho- 
s l o v a k i a ;  t h e  S c o t l a n d  ( + I4  p e r c e n t )  and North W e s t  (+I1  pe r -  
c e n t )  r e g i o n s  i n  t h e  Uni ted  Kingdom; t h e  Lirnburg r e g i o n  ( + I 3  
p e r c e n t )  i n  t h e  Ne ther lands ;  t h e  S a a r  r e g i o n  (+ I2  p e r c e n t )  i n  
t h e  F e d e r a l  Republ ic  o f  Germany; t h e  E a s t  r e g i o n  (+ I2  p e r c e n t )  
i n  France ;  t h e  Nor thern  C a r e l i a  ( + I 2  p e r c e n t ) ,  Mikke l i  (+ I1  pe r -  
c e n t ) ,  and Oulu ( + l o  p e r c e n t )  r e g i o n s  i n  F in l and ;  and Quebec 
( + I 0  p e r c e n t )  i n  Canada. There a r e  no r e g i o n s  o f  h i g h  above- 
a v e r a g e  m o r t a l i t y  i n  A u s t r i a ,  t h e  German Democratic Republ ic ,  
Hungary, I t a l y ,  Japan ,  Poland,  t h e  S o v i e t  Union, Sweden, and t h e  
Uni ted  S t a t e s ,  a t  l e a s t  w i t h  t h e  t y p e  o f  r e g i o n a l  d i s a g g r e g a t i o n  
adopted i n  e ach  of  t h e s e  IIASA coun t ry  c a s e  s t u d i e s  cons ide r ed  
h e r e .  
F i v e  r e g i o n s  have  a  marked below-average m o r t a l i t y :  t h e  
urban a r e a s  of t h e  By e l o r u s s i an  r e p u b l i c  (-23 p e r c e n t )  and t h e  
urban a r e a s  o f  t h e  Caucas ian  r e p u b l i c s  (-13 p e r c e n t )  i n  t h e  
USSR; t h e  E a s t  Angl ia  r e g i o n  (-11 p e r c e n t )  i n  t h e  Uni ted  Kingdom; 
t h e  V o r a r l b e r g  r e g i o n  (-10 p e r c e n t )  i n  A u s t r i a ,  and t h e  P a r i s  
r e g i o n  (-1 0  p e r c e n t )  i n  France .  
Another  way t o  look  t o  s p a t i a l  d i s c r e p a n c i e s  i s  t o  con- 
s i d e r  t h e  r e l a t i v e  number o f  s p a t i a l  u n i t s  t h a t  a r e  c l o s e  t o  
t h e  n a t i o n a l  average .  Of c o u r s e ,  such  an  approach i s  h i g h l y  
dependent  on t h e  r e g i o n a l  d i s a g g r e g a t i o n  used ,  s o  t h a t  i n t e r -  
n a t i o n a l  compar isons  sh o u ld  p a r t i c u l a r l y  be avo ided  i n  t h i s  
c a s e .  Y e t  i f  a l l  r e g i o n s  of a  g iven  coun t ry  have  a n  i n d e x  of  
m o r t a l i t y  d i f f e r e n t i a l  c l o s e  t o  z e r o ,  it may n o t  be t o o  r a s h  
t o  t e n t a t i v e l y  assume t h a t  t h i s  coun t ry  shows a  r a t h e r  uni form 
r e g i o n a l  p a t t e r n  of  m o r t a l i t y  c o n d i t i o n s .  L e t  us  c o n s i d e r  
t h a t ,  a s  l o n g  a s  a r e g i o n ' s  s t a n d a r d i z e d  i ndex  o f  m o r t a l i t y  
d i f f e r e n t i a l  i s  between - 4  p e r c e n t  and + 4  p e r c e n t ,  t h i s  r e g i o n ' s  
l e v e l  o f  below- o r  above-average m o r t a l i t y  i s  s m a l l  enough t o  be 
i g n o r e d .  There  a r e  90 r e g i o n s  t h a t  f a l l  i n t o  t h i s  c a t e g o r y  
o u t  o f  t h e  t o t a l  151 r e g i o n s .  
But i n  some c o u n t r i e s ,  a l l  r e g i o n s  (as i n  t h e  c a s e  o f  
Hungary) o r  a l m o s t  a l l  r e g i o n s  ( a s  i n  t h e  c a s e  o f  t h e  F e d e r a l  
Republ ic  of  Germany, t h e  German Democratic Republ ic ,  I t a l y ,  
Japan ,  and t h e  Uni ted  S t a t e s )  show m o r t a l i t y  c o n d i t i o n s  [ a s  
summarized th rough  o u r  formula  (6)] v e r y  c l o s e  t o  t h e  n a t i o n a l  
average ,  w h i l e  i n  o t h e r  c o u n t r i e s  ( B u l g a r i a ,  F i n l a n d ,  t h e  S o v i e t  
Union, and t h e  Uni ted  Kingdom), o n l y  a  sma l l  m i n o r i t y  of  r e g i o n s  
have a  m o r t a l i t y  regime c l o s e  t o  t h e  n a t i o n a l  s t a n d a r d .  I t  
may be i n t e r e s t i n g  t o  n o t e  t h a t ,  e x c e p t  f o r  t h e  S o v i e t  Union, 
a l l  c o u n t r i e s  o f  t h e  l a t t e r  group  a r e  c o u n t r i e s  f o r  which t h e  
i n d e x  of  r e g i o n a l  m o r t a l i t y  d i s p a r i t y  i s  h igh  (see Table  1 0 ) .  
I n  o t h e r  words, i n  B u l g a r i a ,  F in l and ,  and t h e  Uni ted  Kingdom, 
w e  may o bse r v e ,  n o t  o n l y  t h a t  t h e r e  a r e  r e l a t i v e l y  many r e g i o n s  
where t h e  m o r t a l i t y  regime i s  s i g n i f i c a n t l y  d i f f e r e n t  from t h e  
n a t i o n a l  s t a n d a r d ,  b u t  a l s o  t h a t  t h e s e  numerous r e g i o n s  o f  
above- o r  below-average m o r t a l i t y  r e p r e s e n t ,  i n  t e r m s  of  popula- 
t i o n  s i z e  and t h e r e f o r e  number o f  d e a t h s ,  a n  impor t an t  s h a r e  of  
t h e  n a t i o n a l  t o t a l ,  s o  t h a t  t h e  o v e r a l l  ( n a t i o n a l )  l e v e l  o f  
r e g i o n a l  d i s p a r i t y  may be r e l a t i v e l y  h igh .  I n  t h e  c a s e  o f  t h e  
S o v i e t  Union, however, even  i f  t h e r e  a r e  r e l a t i v e l y  many r e g i o n s  
(5 out of 8) where mortality conditions significantly depart 
from the national standard (and in 2 of these 5 regions the 
differences are quite considerable, reaching 13 percent and 23 
percent), these regions do account for only a relatively small 
percent of the total number of deaths in the country, so that 
the overall level of regional mortality discrepancy is rather 
moderate. 
This clearly shows how important it is to introduce a 
weighting process in constructing a measure of regional disparity. 
Large regional differentials are not so important if the con- 
cerned regions are relatively small. For instance, the high 
level of below-average mortality in Vorarlberg (-10 percent) 
and above-average mortality (+I2 percent) in Saarland do not 
prevent Austria and the Federal Republic of Germany to be 
countries where the overall level of regional mortality disparity 
is low, while the same high level of mortality differential 
in Quebec (+I0 percent) leads Canada into the middle-range 
group, mainly because Quebec represents almost 30 percent of 
Canada's population, whereas each of the two former regions 
represent only about 2 percent of the total population of their 
respective country. Similarly, small regional differentials in 
the mortality regime become important if the concerned regions 
are relatively populous. This explains why Sweden and Italy, 
where the regional index of mortality differential is relatively 
small in all regions, have an overall middle-range index of 
regional disparity, while Japan and the United States, with 
more or less the same set of regional indices, are in the group 
of countries with low regional mortality disparity. 
What has just been said about regional weighting may of 
course be extended to age weighting. Small (absolute) regional 
differences in the death rate for a given age group are not 
very important if, for this age group, the death rate is low, 
or if the population in this age group represents only a small 
part of the total population. For age groups with high death 
rates and a large share in total population, this obviously 
is not the case anymore. This was accounted for in the formulas 
on which t h e  p r e v i o u s  r e s u l t s  a r e  based.  Our r e g i o n a l  i n d i c e s  
o f  m o r t a l i t y  d i f f e r e n t i a l  and o u r  n a t i o n a l  i n d i c e s  o f  r e g i o n a l  
m o r t a l i t y  d i s p a r i t y  a r e  age-weighted i n d i c e s .  I t  may be worth- 
w h i l e  t o  i n v e s t i g a t e  t o  what deg ree  t h i s  r e g i o n a l  m o r t a l i t y  
d i s p a r i t y  may v a r y  between age  groups .  W e  t h u s  now t u r n  t o  t h e  
second main q u e s t i o n  w e  a r e  t r y i n g  t o  answer i n  t h i s  s e c t i o n .  
I n  o r d e r  t o  d i s c u s s  t h i s  q u e s t i o n ,  w e  a p p l i e d  formula  ( 8 )  
t o  each  o f  t h e  18 ag e  groups  i n  e ach  o f  t h e  17 IIASA c o u n t r i e s .  
R e s u l t s  a r e  p r e s e n t e d  i n  Tab le  11. I t  i s  obv ious ly  i n a p p r o p r i a t e  
t o  examine i n  d e t a i l  each  of t h e  more t h a n  300 f i g u r e s  produced 
i n  t h i s  t a b l e .  Only some g e n e r a l  comments w i l l  be made. 
The main c o n c l u s i o n  t h a t  c l e a r l y  emerges from t h e  d a t a  o f  
Tab le  11 i s  t h a t ,  on t h e  whole,  r e g i o n a l  d i s p a r i t i e s  i n  d e a t h  
r a t e s  a r e  much lower  f o r  o l d  age  groups  (65 y e a r s  and o v e r )  t h a n  
f o r  o t h e r  ag e  g roups .  I n  o r d e r  t o  c o r r e c t l y  i n t e r p r e t  t h i s  
r e s u l t ,  it sh o u l d  b e  s t r e s s e d  t h a t  o u r  measure o f  r e g i o n a l  
d i s p a r i t y  i s  based  o n  a b s o l u t e  d i f f e r e n c e s  i n  d e a t h  r a t e s  [6ix - 
6x  i n  formula  (811. I f  w e  had used r e l a t i v e  d i f f e r e n c e s  (6 ix /  
a s  i s  o f t e n  done w i t h  o t h e r  measures o f  r e g i o n a l  d i s p a r i t y ,  
w e  would, a l l  o t h e r  t h i n g s  b e i n g  e q u a l ,  have been l e d  t o  even 
h i g h e r  d i s p a r i t i e s  f o r  t h e  young and a d u l t  age  g roup ,  and even 
lower  d i s p a r i t i e s  f o r  o l d  age groups  because  a  g i v e n  a b s o l u t e  
d i f f e r e n c e  o b v i o u s l y  produces  a  l a r g e r  r e l a t i v e  d i f f e r e n c e  when 
t h e  d e a t h  r a t e  i s  low t h a n  when t h e  r a t e  i s  h igh .  
I n  o r d e r  t o  a n a l y z e  t h e  age  p r o f i l e  o f  t h e  r e g i o n a l  mor ta l -  
i t y  d i s p a r i t i e s  i n  e ach  c o u n t r y ,  w e  w i l l  u s e  t h e  n a t i o n a l  f i g u r e  
( l a s t  column of  Table  11)  a s  a r e f e r e n c e  mark. I t  shou ld  be  
no ted  t h a t  t h i s  t o t a l  ( a l l  a g e s )  v a l u e  i s  d i f f e r e n t  and neces-  
s a r i l y  s u p e r i o r  t o  t h e  one o b t a i n e d  p r e v i o u s l y  from formula  ( 5 )  
and p r e s e n t e d  i n  Tab le  10. Th i s  i s  because  i n  t h e  l a t t e r  
approach,  f o r  a  g i v en  r e g i o n  above-average m o r t a l i t y  ( exce s s  
d e a t h s )  i n  one age  group i s  n e u t r a l i z e d  by below-average 
m o r t a l i t y  ( m i s s i n g  d e a t h s )  i n  a n o t h e r  age  group.  T h i s  seems 
a p p r o p r i a t e  when one wants  t o  e s t i m a t e  t h e  o v e r a l l  l e v e l  o f  
m o r t a l i t y  d i f f e r e n t i a l  f o r  each  r e g i o n .  However, when one 
wants  t o  a n a l y z e  t h e  age  p r o f i l e  o f  t h e  r e g i o n a l  d i s p a r i t i e s  
T a b l e  1 1 .  I n d e x  of  r e g i o n a l  m o r t a l i t y  d i s p a r i t y ,  by a g e  g r o u p  and  by c o u n t r y .  
Age Group 
Cou~~try 0-4 5-9 10-14 15-19 20-24 25-29 30-54 35-39 40-44 45-49 50-54 55-59 60-64 65-69 70-74 75-79 00-84 85 + TOTAL 
Austria (1967-1973) 4.7 10.1 8.4 11.1 14.2 13.4 9.6 12.0 6.2 4.6 4.1 3.4 3.1 2.9 2.2 2.5 3.6 2.5 3.4 
Bulgaria (1975) 6.2 11.5 17.8 10.0 11.8 10.4 0.2 8.9 0.1 8.2 0.1 5.5 0.0 11.6 12.6 12.6 12.6 12.6 9.7 
Canada (1966-1971) 6.8 15.8 11.4 8.9 12.6 9.8 10.1 5.4 4.5 4.1 5.5 7.9 7.7 6.8 6.5 5.1 4.3 4.2 6.0 
(1971-1976) . 6.8 15.5 12.5 11.7 13.7 11.7 9.3 5.5 5.3 4.0 4.7 6.2 7.4 6.6 6.2 5.7 4.7 2.6 5.7 
(:zeclloslovakia (1975) 14.3 19.6 15.4 14.6 8.4 9.7 11.3 11.3 10.3 8.8 4.0 6.7 6.1 7.0 6.7 5.5 3.9 3.4 6.3 
Federal Republic (1974) 6.3 4.2 7.6 14.2 6.5 8.7 6.9 5.6 18.3 9.8 6.1 6.5 7.4 4.9 3.3 3.7 2.8 3.2 4.6 
of Cermany 
Finland (1974) 
France (1975) 
German Democratic (1975) 
Republic 
llungary (1974) 
Italy (1971) 
Japan (1970) 
Netherlands (1974) 
Polnnd (1973) 
(1977) 
Soviet Union (1974) 
Sweden (1974) 
United Kingdom (1970) 
United States (1958) 
(1970) 
in mortality, emphasis should obviously be put on the age groups 
as such, and therefore the total (national) value should repre- 
sent the sum of all the differentials (positive or negative) 
observed in each age group and in each region. The latter 
national total figure should thus not be interpreted as a 
measure of overall regional disparity in the country. 
In order to substantiate our conclusion on the relatively 
lower regional disparities for old age mortality, let us take 
a closer look to the figures of Table 11. For the three oldest 
age groups (75-79, 80-84, and 85+), the index of regional dis- 
parity is below the national (total) figure in almost all coun- 
tries of our sample. The main exception is Bulgaria, but, as 
we will discuss later, there seems to be a serious data problem 
in this case. For the next (in declining order) three age 
groups (60-64, 65-69, and 70-74), the index of regional disparity 
is below the national total figure in a majority of countries, 
and in those countries where the index is superior to the national 
value, the difference is in most cases rather small. 
If we now turn to the figures for infant mortality (0-4), 
child mortality (5-9, 10-14), and young adult mortality (15-19, 
20-24, and 25-29), we see that in all (or almost all) countries 
of our IIASA sample, the index of regional disparity is signi- 
ficantly higher than the national total figure. Often the index 
for these age groups will be two or three times larger than the 
total figure. There are only two countries where the index for 
infant (0-4) mortality is below the all-age index: Bulgaria and 
Poland. For child mortality, there is no exception and for 
young adult mortality, only one exception (the United Kingdom). 
As far as the six remaining five-year age groups (between 
30 and 59) are concerned, one may observe that in a large 
majority of countries, the index of regional disparity is 
significantly above the all-age figure. For the 35-39 and 40- 
44 age groups, there are only two countries (Bulgaria and Canada) 
with below-average figures, whereas for the other age groups 
(30-34 and 45-59), there are four exceptions (Bulgaria being 
always one of them). If, on the whole, regional disparities 
a r e  t h u s  above average  f o r  a l l  age groups  between 30 and 59, 
t h e s e  d i s p a r i t i e s  a r e  u s u a l l y  much lower t han  t h e  ones  observed 
f o r  t h e  younger (0-29) age  groups .  
W e  may summarize t h e  g l o b a l  p i c t u r e  o f  r e g i o n a l  m o r t a l i t y  
d i s p a r i t y  by a g e  by s t a t i n g  t h a t  t h e  age p a t t e r n  o f  t h i s  d i s -  
p a r i t y  i s  such t h a t  t h r e e  main age  groups  emerge-0-29, 30-59, 
and 60 and over-and t h a t  t h e r e  c l e a r l y  i s  a  d e c l i n i n g  t r e n d  
of  r e g i o n a l  m o r t a l i t y  w i t h  age.  The two former  main groups  
a lmos t  always show above-average l e v e l s  o f  r e g i o n a l  d i s p a r i t y ;  
t h e  l a t t e r ,  o l d  age  group,  shows r e l a t i v e l y  sma l l  r e g i o n a l  
d i f f e r e n t i a l s .  
There a r e  f o u r  c o u n t r i e s  f o r  which t h e  g e n e r a l  age  p a t t e r n  
j u s t  d e s c r i b e d  does  n o t  seem t o  be  v a l i d .  I n  France  and Japan ,  
t h e  "peak" ( h i g h e s t  r e g i o n a l  d i s p a r i t i e s )  i s  n o t  t o  be found 
i n  t h e  f i r s t  main age  group b u t  r a t h e r  i n  t h e  second one,  more 
p r e c i s e l y  between 25 and 4 4  y e a r s  of  age  i n  Japan ,  and 35 and 
54 y e a r s  o f  age i n  France .  The age  p r o f i l e  o f  r e g i o n a l  d i s -  
c r e p a n c i e s  l ooks  r a t h e r  i r r e g u l a r  i n  t h e  c a s e  of  t h e  Uni ted  
Kingdom. Above-average l e v e l s  of  r e g i o n a l  d i s p a r i t y  i n  t h e  
i n f a n t  and c h i l d  age  groups  (0-14) a r e  fo l lowed  by ve ry  low 
l e v e l s  f o r  young a d u l t s  (15-29) .  The h i g h e s t  i n d i c e s  o f  r e g i o n a l  
d i s p a r i t y  a r e  observed f o r  t h e  middle-age groups  (35-54) ,  a s  i n  
France ,  s o  t h a t  t h e  l e v e l  o f  r e g i o n a l  d i s p a r i t y  f o r  o l d  age 
g roups ,  w h i l e  below-average, remains  r e l a t i v e l y  h igh ,  much 
h i g h e r  t h a n  t h e  one observed f o r  young a d u l t s .  From t h e  i n f o r -  
mat ion a v a i l a b l e ,  it i s  d i f f i c u l t  t o  see whether  t h i s  p a r t i c u l a r  
p a t t e r n  r e f l e c t s  some r e a l  phenomena s p e c i f i c  t o  t h e  Uni ted  
Kingdom, o r  whether  it a l s o  i s  t h e  r e s u l t  of  some d a t a  problems. 
A f o u r t h  e x c e p t i o n  t o  t h e  g e n e r a l  p a t t e r n  o f ~ r e g i o n a l  d i s p a r -  
i t y  by age  i s  t o  be found i n  t h e  Bulgar ian  ca se .  Here it seems 
obvious  t h a t  a  l a r g e  p a r t  o f  t h e  i r r e g u l a r  p r o f i l e  i s  due t o  
d a t a  problems. A b r i e f  look a t  t h e  Bulgar ian  f i g u r e s  i n  Table  
11 w i l l  s u f f i c e  t o  make u s  s u s p i c i o u s  i n  t h i s  r e s p e c t .  Note 
f o r  i n s t a n c e  t h e  n e g l i g i b l e  v a l u e  ( z e r o  o r  ve ry  c l o s e  t o  z e r o )  
o f  t h e  index  a t  ages  30-34, 40-44, 50-54, and 60-64. Th i s  i s  
probab ly  due t o  t h e  way r e g i o n a l  d e a t h  d a t a  have been e s t i m a t e d  
for these age groups. In Bulgaria, regional mortality data 
are available only for 10-year age groups, except for the 
younger (0-24) age groups, for which the index seems indeed 
to behave normally. Another feature of the Bulgarian pattern 
lies in the old age groups. Because the last, open-ended, age 
group for which regional death data are available in Bulgaria 
is the 70 and over age group, regional death data for each of 
the four age groups 70-74, 75-79, 80-84, and 85+ had to be 
estimated from the 70+ total. It seems this estimation was 
performed by assuming identical levels of regional disparity 
for all four age groups and has led to levels of regional 
disparity that are very large indeed. As a result, if the 
Bulgarian pattern appears to be quite different from the one 
observed in all other IIASA countries (with an index of regional 
disparity increasing from infant to child mortality, decreasing 
to young adult mortality, being irregular but below-average for 
middle-age adult mortality, and reaching high above-average, 
levels for old age mortality), it seems that this exceptional 
pattern does not accurately reflect reality. 
Until now, our discussion has been limited to the age pat- 
tern of regional mortality disparity in the various countries 
of our IIASA sample (looking along the lines of Table 11). Let 
us now consider the various national levels of regional dis- 
parity for each age group separately (looking along the columns 
of Table 11). This will be a rather brief analysis, however, 
because problems of international comparability remain, even if, 
as was stressed above, the index of disparity is constructed in 
such a way as to eliminate some of the problems related to the 
regional disaggregation. 
As far as infant mortality is concerned, the most important 
regional disparities are observed in Italy (with the index 
reaching 21 percent), but Czechoslovakia, Hungary, the Soviet 
Union, and Sweden also have an index above 10 percent. Austria 
and Poland have particularly low indices. Finland shows the 
highest levels of regional disparity for child (5-9 and 10-14) 
mortality (with indices around 25 percent), followed by Czecho- 
slovakia. Note also that the Netherlands has high levels of 
r eg iona l  d i s p a r i t y  (around 15 pe rcen t )  f o r  a l l  age groups 
between 5 and 2 4 ,  whi le  Sweden has very high i n d i c e s  ( c l o s e  
t o  20 percen t )  f o r  t h e  10-19 age group. 
A record  l e v e l  of r e g i o n a l  d i s p a r i t y  was reached by Poland 
i n  1977; t h i s  country shows an index of m o r t a l i t y  d i s p a r i t y  of 
73 percent  i n  t h e  15-19 age group. But, once aga in ,  it seems 
t h a t  d a t a  problems may be r e spons ib le  f o r  t h i s  extreme s i t u a -  
t i o n .  This  l e v e l  of d i s p a r i t y  i s  mainly due t o  t h e  P o l i s h  
Eas te rn  r eg ion ,  which shows a  completely abnormal dea th  r a t e  
of 7  pe r  thousand a t  age 15-19, whi le  a l l  o t h e r  reg ions  have a  
r a t e  i n  t h e  range 0.5-0.8 p e r  thousand. Moreover, a s  Table 1 1  
shows, i n  1973 t h e  P o l i s h  l e v e l  of d i s p a r i t y  a t  age 15-19 was 
only 10  percent .  It  t h e r e f o r e  seems reasonable  t o  cons ider  
t h e  1977 l e v e l  a s  be ing  t h e  r e s u l t  of d a t a  e r r o r s .  Even i f  t h e  
P o l i s h  f i g u r e  i s  d i s rega rded ,  t h e  15-19 age group shows a  
r a t h e r  wide range of r e g i o n a l  d i s p a r i t y .  A s i m i l a r  wide range 
i s  observed f o r  t h e  20-24 age group. 
S t a r t i n g  wi th  t h e  25-29 age group, t h e  range of t h e  index 
of m o r t a l i t y  d i s p a r i t y  becomes less impor tan t ,  w i th  maximum 
va lues  reaching 17-18 i n  t h e  Sov ie t  Union f o r  ages 25-34 and 
t h e  Fede ra l  Republic of Germany a t  age 4 0 - 4 4 ,  1 2  i n  t h e  United 
Kingdom a t  age 45-54, and less than  9 a f t e r  age 65-59 ( i f  one 
r e j e c t s  t h e  h igh ly  dubious Bulgarian f i g u r e s ) ,  whereas t h e  
minimum va lues  d e c l i n e  from 4-5 a t  ages 25-39 t o  about  2 i n  
t h e  o l d e r  age groups. Thus it seems t h a t  no t  only i s  t h e r e  
less d i s p a r i t y  w i t h i n  c o u n t r i e s  (between r eg ions )  when age 
i n c r e a s e s ,  bu t  a l s o  t h e r e  i s  less i n t e r n a t i o n a l  v a r i a b i l i t y  
i n  these  r e g i o n a l  d i s p a r i t i e s .  
Table 11 a l s o  provides  f o r  t h r e e  c o u n t r i e s  some sketchy 
information on t h e  temporal evo lu t ion  of r e g i o n a l  m o r t a l i t y  
d i s p a r i t i e s  by age. Between 1958 and 1970 t h e  United S t a t e s  
showed a  marked r educ t ion  i n  t h e s e  r e g i o n a l  d i s p a r i t i e s  f o r  
most age groups. Ac tua l ly ,  t h e r e  i s  an i n c r e a s e  only among 
o l d e r  c h i l d r e n  (10-14) and a d u l t s  i n  t h e  45-54 age group. I ts  
nor the rn  neighbor ,  Canada, shows q u i t e  a  d i f f e r e n t  evo lu t ion ;  
between 1966-1971 and 1971-1976 r e g i o n a l  d i s p a r i t i e s  i n  mortal-  
i t y  increased  o r  remained about t h e  same i n  most age groups,  
the only exceptions being 50-54 and 85 and over. The Canadian 
pattern seems to be valid for Poland as well (between 1973 and 
1977), where the level of regional mortality disparity also 
increased for most age groups (the main exceptions being in 
the older age groups). 
From the above discussion on regional disparities in the 
mortality level by age, one could conclude that, as these 
disparities are the lowest for the older age groups (65 and 
over) where also most deaths occur, the whole problem of 
regional inequality with respect to death is somewhat deflated. 
After all, if only a small minority of the population of a 
country is affected by really important regional mortality 
differentials, these differentials could be more easily dis- 
regarded. Thus it is worthwhile to consider the part each of 
the main age groups distinguished above (0-29, 30-59, and 60 
and over) may represent in the overall level of above- or 
below-average mortality in each region of each country, and in 
the overall national level of regional disparity. For the sake 
of brevity, only the national results will be analyzed here. 
Table 12 provides for each country of our IIASA sample, the 
percentage of mortality disparity (measured in terms of excess 
and missing deaths) accounted for by the age groups of high 
mortality disparity (0-29) and by the age groups of low mortal- 
ity disparity (60 and over) . 
The figures of this table show rather important international 
differences in the extent to which regional differentials in the 
mortality regime af fect the various national populations. In 
almost half the countries (7 out of 17), about two-thirds 
(between 64 percent and 72 percent) of the impact of regional 
mortality differentials is concentrated among old age (60 and 
over) groups. In other words, the main part of regional mortal- 
ity disparity is accounted for by age groups for which these 
regional disparities are relatively low anyway. Note that this 
group of seven countries comprises countries with an overall 
low disparity level (Austria and the Federal Republic of Germany), 
as well as countries with a middle-range or high disparity level 
(France). In four other countries, more than three-quarters of 
Table  12. P a r t  ( i n  p e r c e n t )  o f  t h e  0-29 and 60+ age  g roups  i n  
t o t a l  l e v e l  o f  m o r t a l i t y  d i s p a r i t y ,  by coun t ry .  
Country (Period of observation) 0-29 60+ 
Austria (1967-1973) 
Bulgaria (1975) 
Canada (1966-1971) 
(197 1-1976) 
Czechoslovakia (1975) 
Federal Republic of Germany 
(1974) 
Finland (1974) 
France ( 19 75) 
German Democratic Republic 
(1975) 
Hungary (1974) 
Italy (1971) 
Japan (1970) 
Netherlands (1974) 
Poland (1973) 
(1977) 
Soviet Union (1974) 
Sweden (1974) 
United Kingdom ( 1970) 
United States (1958) 
(1970) 
r e g i o n a l  d i s p a r i t y  i s  accoun ted  f o r  by o l d  a g e  g roups :  B u l g a r i a  
(82 p e r c e n t ) ,  t h e  German ~ e m o c r a t i c  Repub l i c  (86 p e r c e n t ) ,  
F i n l a n d  (77 p e r c e n t )  and  t h e  Uni ted  Kingdom ( 7 5  p e r c e n t ) .  
With t h e  e x c e p t i o n  o f  t h e  German Democrat ic  Repub l i c ,  a l l  t h e s e  
c o u n t r i e s  are i n  t h e  g roup  of  h i g h  r e g i o n a l  d i s p a r i t y  c o u n t r i e s .  
S i m u l t a n e o u s l y ,  t h e s e  c o u n t r i e s  have  o n l y  a  m a r g i n a l  p a r t  o f  
t h e i r  r e g i o n a l  m o r t a l i t y  d i s p a r i t y  due  t o  r e g i o n a l  d i f f e r e n t i a l s  
i n  i n f a n t ,  c h i l d ,  and young a d u l t  (0-29) m o r t a l i t y .  I n  o t h e r  
words,  i n  t h e s e  c o u n t r i e s  a  s i g n i f i c a n t  d e c r e a s e  i n  o v e r a l l  
r e g i o n a l  m o r t a l i t y  d i s p a r i t y  w i l l  n o t  b e  o b t a i n e d  by p o l i c y  
measures c o n c e r n i n g  m o r t a l i t y  i n  t h e s e  young a g e s ,  even  i f  i n  
some c a s e s  (see f o r  i n s t a n c e  F i n l a n d )  m o r t a l i t y  d i f f e r e n t i a l s  
a r e  p a r t i c u l a r l y  h i g h  a t  t h e s e  a g e s .  
F i n a l l y ,  t h e r e  are s i x  c o u n t r i e s  where a  c o n s i d e r a b l e  p a r t  
o f  o v e r a l l  r e g i o n a l  m o r t a l i t y  d i s p a r i t y  i s  due t o  m o r t a l i t y  
d i f f e r e n t i a l s  among young (0-29) a g e  g roups ,  w i t h  o n l y  a b o u t  
h a l f  o f  o v e r a l l  d i s p a r i t y  b e i n g  accoun ted  f o r  by o l d  a g e  (60+) 
m o r t a l i t y  d i f f e r e n t i a l s .  The S o v i e t  Union s e e m s  t o  r e p r e s e n t  
a n  ext reme c a s e ,  w i t h  one  t h i r d  o f  o v e r a l l  d i s p a r i t y  due  t o  t h e  
0-29 a g e  group m o r t a l i t y  d i f f e r e n t i a l s ,  and o n l y  one  t h i r d  due  
t o  t h e  o l d e r  a g e  g roups  ( b u t  remember t h e  r a t h e r  i m p o r t a n t  
d a t a  problems e n c o u n t e r e d  h e r e ) .  Hungary, Po land ,  I t a l y ,  J a p a n ,  
and t h e  Uni ted  S t a t e s ,  w i t h  r e s p e c t i v e l y  27 p e r c e n t ,  25 p e r c e n t ,  
24 p e r c e n t ,  16 p e r c e n t ,  and 16 p e r c e n t ,  a r e  t h e  o t h e r  c o u n t r i e s  
where a  s i g n i f i c a n t  r e d u c t i o n  i n  o v e r a l l  m o r t a l i t y  d i s p a r i t y  
c o u l d  b e  o b t a i n e d  by p o l i c y  measures  promot ing  more uni form 
and lower  d e a t h  r a t e s  f o r  t h e  0-29 a g e  group.  I n  t h e s e  coun- 
t r ies  ( e x c e p t  Poland,  f o r  which,  a s  a l r e a d y  ment ioned,  t h e  f i g u r e  
i s  h i g h l y  d i s p u t a b l e  b e c a u s e  o f  d a t a  e r r o r s ) ,  a c o n s i d e r a b l e  
p a r t  o f  o v e r a l l  r e g i o n a l  d i s p a r i t y  is  a c t u a l l y  due  t o  i n f a n t  
m o r t a l i t y  d i f f e r e n t i a l s ,  s o  t h a t  any i n t e r v e n t i o n  c o n t r i b u t i n g  
t o  a r e d u c t i o n  o f  i n f a n t  m o r t a l i t y  l e v e l s  and i n f a n t  m o r t a l i t y  
r e g i o n a l  d i s p a r i t i e s  c o u l d  b e  h i g h l y  reward ing  i n  terms o f  
r e g i o n a l  e q u a l i t y .  
5. CONCLUSIONS 
Depending on t h e  d e f i n i t i o n  of r e g i o n a l  m o r t a l i t y  d i s p a r i t y  
used,  conc lus ions  on t h e  l e v e l  of r e g i o n a l  i n e q u a l i t y  wi th  
r e s p e c t  t o  dea th  w i l l  be h igh ly  d ive rgen t .  
I f  w e  c o n s i d e r  l i f e  expectancy a t  b i r t h  and ana lyze  on ly  
t h e  maximum r e g i o n a l  d i s p a r i t y  ( d i f f e r e n c e  between t h e  h i g h e s t  
and t h e  lowes t  r e g i o n a l  v a l u e s ) ,  w e  could conclude t h a t ,  i n  
many of t h e  socioeconomical ly  "advanced" c o u n t r i e s  of ou r  IIASA 
sample, r e g i o n a l  i n o r t a l i t y  d i s ~ a r i t i e s  a r e  s t i l l  s i g n i f i c a n t .  
However, i f  t h e s e  r e g i o n a l  d i s p a r i t i e s  a r e  measured by us ing  
t h e  mean a b s o l u t e  d e v i a t i o n  between r e g i o n a l  l i f e  expectancy 
and n a t i o n a l  l i f e  expectancy,  t hen  we would conclude t h a t  t h e s e  
r e g i o n a l  d i s p a r i t i e s  a r e  r a t h e r  marginal .  
BY us ing  t h e  g r o s s  dea th  r a t e  i n s t e a d  o f  l i f e  expectancy 
a t  b i r t h ,  one o b t a i n s  s t i l l  l a r g e r  r e g i o n a l  d i s p a r i t i e s  (measured 
by d i v i d i n g  t h e  mean a b s o l u t e  d e v i a t i o n  by t h e  n a t i o n a l  
f i g u r e ) ,  and,  a s  expec ted ,  once one cons ide r s  age- (and sex-) 
s p e c i f i c  dea th  r a t e s ,  t h e s e  r eg iona l  d i f f e r e n t i a l s  may become 
q u i t e  s t r i k i n g .  On t h e  whole, from t h e  d a t a  a v a i l a b l e ,  it was 
c l e a r  t h a t  t h e s e  r e g i o n a l  d e v i a t i o n s  ( i n  t e r m s  of  dea th  r a t e s )  
could be very h igh  f o r  i n f a n t  and young a d u l t  m o r t a l i t y ,  b u t  
much less s o  f o r  o l d  age m o r t a l i t y .  
I n s t e a d  of summarizing t h e  m o r t a l i t y  regime through t r a d i -  
t i o n a l  i n d i c a t o r s  such a s  l i f e  expec t anc i e s  and g ros s  d e a t h  
r a t e s ,  and i n s t e a d  of comparing r e g i o n a l  age - spec i f i c  r a t e s ,  
one could  ana lyze  r e g i o n a l  d i s p a r i t i e s  d i r e c t l y  i n  terms of 
r e g i o n a l  d i f f e r e n c e s  i n  t h e s e  age - spec i f i c  r a t e s .  Following 
t h i s  second approach,  w e  a p p l i e d  a  measure of  r e g i o n a l  d i s p a r i t y  
where t h e  l e v e l  of  r e g i o n a l  m o r t a l i t y  d i s p a r i t y  i s  de f ined  a s  
be ing  t h e  p e r c e n t  of  d e a t h s  t h a t  occur red  i n  a  count ry  because 
of  t h e s e  r e g i o n a l  d i f f e r e n c e s  i n  t h e  m o r t a l i t y  regime. 
A s  a  f i r s t  s t e p ,  w e  measured i n  t h i s  way t h e  o v e r a l l  (summed 
over  a l l  ages )  l e v e l  o f  above- ( o r  below-) average m o r t a l i t y  
observed i n  each r e g i o n  (wi th  r e s p e c t  t o  t h e  n a t i o n a l  s t a n d a r d ) ,  
and f r o m , t h i s ,  w e  ob ta ined  a  global-national-measure of 
regional disparity, by relating the total number of excess 
deaths (in all regions of above-average mortality) and missing 
deaths (in all regions of below-average mortality) to the total 
number of deaths observed in the country. In this analysis, 
due account was made of regional differences in the population's 
age structure, but the results showed that these differences in 
most cases had no significant impact on the level of regional 
disparity. 
The main conclusion of this second type of analysis seems 
to be that, within countries, there still are striking regional 
differences in mortality, with 17 regions (out of 151) showing 
a level of above- or below-average mortality representing more 
than 10 percent (in three regions, more than 20 percent) of 
the number of deaths that would have been expected if the 
national mortality regime had been applied. Among countries 
we also observed marked differences (actually a sixfold vari- 
ability) in the national level of regional disparity. This 
international comparison was made possible because our national 
measure of regional disparity allowed us to take into account 
some of the problems due to differences in regional disaggrega- 
tion. Finally, an analysis by age group showed that, on the 
whole, most of a region's above- or below-average mortality 
is concentrated in the older age groups, which are also those 
for which regional disparities are usually the lowest. A policy 
implication of this result is that, in most of the countries 
of our IIASA sample, policy measures favorable to a decrease in 
infant and young adult mortality rates and to a decline in 
regional disparity of these rates, will have only a marginal 
impact on the overall regional mortality disparity. Even if 
regional disparities are lower for old age groups, interventions 
in favor of these age groups would be more rewarding in terms 
of overall regional disparity, because it is at those ages that 
death rates are the highest and that most deaths occur. 
But one could not put enough emphasis on the fact that our 
analysis has been merely descriptive. We did no more than try 
to estimate, through various indicators and measures, the degree 
of regional disparity in the mortality regime of the various 
IIASA countries. No attempt has been made to explain these 
disparities. Of course, one could find some indications that 
could lead to an explanatory analysis. For instance it is 
interesting to note that in some countries, there seems to be 
an inverse relation between infant mortality and old age mortal- 
ity. This, of course, is not an explanation; such an inverse 
relation could be due as well to some exogenous phenomenon 
(natural selectivity: where only the fittest survive, they 
survive longer) as to socioeconomic environmental factors. 
(For example, factors that lead to high infant mortality also 
may represent favorable conditions for old age survival). The 
latter obviously brings us to an analysis of urban-rural mortal- 
ity differentials. From the data available, however, we could 
not derive any clear relation between level of urbanization and 
level of mortality. Some regions of our sample are highly 
urbanized (some of them actually are city-regions). Their level 
of mortality (overall as well as age-specific) is in some cases 
above the national average, in other cases below. In some 
countries, where the overall level of urbanization is high, 
small regional mortality disparities exist, whereas others with 
the same level of urbanization have relatively high regional 
differentials in mortality. 
Perhaps the main conclusion that should be derived from 
this analysis is that no conclusion should be made. Indeed, 
even the merely descriptive results obtained are disputable. 
We have mentioned quite a number of times in this paper that 
serious data problems seem to exist. Even for such a "vital" 
phenomenon as mortality, even in the statistically most advanced 
countries of the world, there are still considerable problems 
of data quality. Among-all social disciplines, demography is 
probably the field where respect for data, as expressed through 
critical analysis of these data, has been strongest. One of 
the first tasks of multiregional demographers is to push toward 
a higher quality level of the data they use, now that most of 
the "merely" methodological problems have been solved. Regional 
mortality data do not represent an exception in this highly 
needed effort. 
Another reason why it is perilous to derive any firm con- 
clusions from our results, resides in the highly contingent 
nature of the observations on which they are based. Let us 
remember here that, except for two countries, all our data 
are single-year data. To derive any conclusion on only a one- 
year observation is obviously highly disputable. If we wish 
to obtain more meaningful indications on the levels of regional 
mortality disparity in the IIASA countries, we should start 
by using yearly averages, for instance of five-year data. 
There are indeed too many incidental, sporadic phenomena that 
otherwise may intervene. Extending the period of observation 
is, however, not enough. We are still left with all the problems 
arising out of the static nature of this type of analysis. If 
we wish to pr0gres.s toward a more explanatory type of analysis, 
if we want to obtain some policy-oriented results, we need an 
analysis of the temporal evolution of regional mortality dis- 
parities. In some countries, reliable data are available, so 
that such a temporal regional analysis of mortality differentials 
does not seem to be merely a utopian dream. 
All of this shows clearly the limits of our analysis. In 
view of the importance of the regional mortality differentials 
still observed in many of the so-called advanced countries of 
the world, and in view of the s.ocia1 implications of these 
inequalities, we dare hope that this first step will be followed 
by many more. 
APPENDIX: OBSERVED AND STANDARDIZED INDEX OF 
MORTALITY DIFFERENTIAL FOR EACH REGION 
OF EACH IIASA COUNTRY 
Country and Region 
A u s t r i a  Burgenland 
(1967- 1973) Kaernt en 
N i e d e r d s t e r r e i c h  
O S e r b s t e r r e i c h  
S a l  zburg 
S t e i e r m a r k  
T i r o l  
V o r a r l b e r g  
I V i  en 
Bulgar ia  Northwest 
(1975) North 
N o r t h e a s t  
Southwest 
South 
S o u t h e a s t  
S o f i a  
Canada Newfoundland 
(1966-1971) P r i n c e  Edward I s l a n d  
Nova S c o t i a  
New Brunswick 
Quebec 
O n t a r i o  
Manitoba 
Saskatchewan 
A l b e r t a  
B r i t i s h  Columbia 
Canada Newfoundland 
(1971-1976) P r i n c e  Edward I s l a n d  
Nova S c o t i a  
New Brunswick 
Quebec 
O n t a r i o  
Manitoba 
Saskatchewan 
A l b e r t a  
B r i t i s h  Columbia 
Czechoslovakia  Prague 
(1975) C e n t r a l  Bohemia 
South Bohemia 
West Bohemia 
North Bohemia 
East Bohemia 
South Moravia 
North Moravia 
Brat  is  l a v a  
West S l o v a k i a  
C e n t r a l  S l o v a k i a  
East S l o v a k i a  
3bserved S t a n d a r d i z e c  
I Country  and Region 
F e d e r a l  Repub l ic  S c h l e s w i g - H o l s t e i n  
o f  Germany Hamburg 
(1974) Niedersachsen  
Bremen 
Nordrhein-Westfa len  
Hessen 
Rhe in land-Pfa lz  
Baderi- Wiirtt ernburg 
Bayern 
S a a r  l a n d  
West B e r l i n  
- - 
Fin land  
(1974) 
Uus imaa 
Turku and P o r i  
Ahvenanmaa 
HXme 
Kymi 
Mikke l i  
Nor the rn  C a r e l i a  
Kuopio 
Keski-Suomi 
Vaas a 
Oulu 
Lapland 
France 
(1975) 
P a r i s  Region 
P a r i s  Basin  
North 
E a s t  
West 
South  West 
Middle E a s t  
Medi te r ranean  
German Democrat ic  Rostock 
Repub 1 i c Neubrandenburg and Schwerir 
(1975) B e r l i n  
E r f u r t ,  Gera and Suhl  
L e i p z i g  and H a l l e  
Karl-Marx-Stadt  
Dresden 
C o t t b u s  
F r a n k f u r t  
Postdam and Magdeburg 
Hungary 
(1974) 
Budapest 
North Hungary (Miskolc) 
North P l a i n  (Debrecen] 
South  P l a i n  (Szeged) 
North Trans-Danubia (GyOr) 
South Trans-Danubia (P6cs) 
l b s e r v e d  S tandard izec  
I 
Country and Region 
I t a l y  Northwest 
(1971) N o r t h e a s t  
C e n t r a l  
South  and I s l a n d s  
Observed S t a n d a r d i z e d  
5 4 
3 3 
- 7 - 7 
- 1 - 2 
Japan Hokkaido 
(1970) Tohoku 
Kant o 
Chubu 
Kinki 
Chugoku 
S h i  koku 
Kyus hu  
Nether lands  Groningen 
(1974) F r i e s  l and  
Drenthe 
Overysse l  
Ge lder land  
U t r e c h t  
Noord Hol land 
Zuid Hol land 
Zeeland 
Noord Brabant 
Limburg 
Po 1 and Warzawa 
(1973) Krakow 
Lodz 
Po znan 
Wroclaw 
B i a l o s t o c k  
Gdansk 
Katowice 
Lubelsk 
Po 1 and Warzawa 
(1977) Lodz 
Gdansk 
Katowice 
Krakow 
East C e n t r a l  
N o r t h e a s t  
Northwest 
South 
S o u t h e a s t  
E a s t  
West C e n t r a l  
West 
S o v i e t  Union R u s s i a  (Urban) 
(1974) U k r a i n i a  and Moldavia(Urban) 
B y e l o r u s s i a  (Urban) 
C e n t r a l  Asia (Urban) 
Kazakhstan (Urban) 
C a u c a s i a  (Urban) 
B a l t i c  (Urban) 
Rura l  a r e a s  
4 4 
8 8 
- 1 - 1 
- 1 - 1 
- 2 - 2 
- 4 - 3 
2 2 
1 2 
-- 
- 5 - 4 
- 1 - 1 
- 1 - 1 
4 4 
1 1 
- 1 - 1 
0 0 
- 4 - 4 
- 10 - 7 
5 7 
10 1 3  
-11 - 9 
- 1 - 1 
3 3 
- 1 - 1 
2 2 
- 6 - 5 
- 0 - 1 
8 8 
- 2 - 2 
- 6 - 5 
3 3 
- 6 - 6 
8 8 
- 5 - 5 
2 2 
- 7 - 7 
4 4 
- 1 - 1 
- 1 - 1 
3 3 
- 1 - 1 
1 0 
1 1 
-7 - 6 
-21 -23 
5 0 
4 5 
-12 -13 
- 7 - 7 
2 3 
Country and Region 1 Observed Standardized 
Sweden 
(1974) 
Stockholm 
East-Middle 
South-Middle 
South 
West 
North-Middle 
Lower-North 
Upper-North 
United Kingdom North 
(1970) Yorkshire 
North West 
East  Midlands 
West Midlands 
East  Anglia 
South Eas t  
South West 
Wales 
Scot land  
United S t a t e s  North Eas t  
(1958) North Cent ra l  
South 
West 
United S t a t e s  North Eas t  
(1970) North Cen t r a l  
South 
West 
Note : The "observed" index i s  obta ined  from formula ( 5 ) ,  t h e  
"s tandardized" index from formula (6) . 
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